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Mention this paper. 


Diamond Emery Wheel Machinery, 























THE BEST IN THE MARKET. 


Hadley’ 
Sen 


s Patent Countershaft and Bel Shifter 
for illustrated catalogue and prices, 


W.H. PARKIN & CO., Sole Agents, 
Ne. 11 So. Water street, Cleveland, O, 


A.Northrop&Co 


NORTHROP’S PATENT CAP SEAM 


SHEET IRON ROOFING. 


PATENT 


PANELED SHEET IRON CEILING, 


And CRIMPED IRONS of various designs 
or Roofing and Siding. 


No, 97 First Avenue, 


PITTSBURGH, PA. 
Bes” Send for Circular. 
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At the Cincinnati Exposition, and a SPECIAL PRIZE for extraordinary 


ADDRESS 


The Cummer Engine 


Was awarded the 


GOLD MED. 


merit. Also 


THE HIGHEST MEDAL 


At Louisville for the BEST Automatic Engine. 
SEND FOR 150 PAGE CATALOGUE No. 4. 


CUMMER ENGINE co., 
CLEVELAND, OHIO. 








Watchman’s New Improved Time Detector 


WITH SAFETY LOCK ATTACHMENT 


I guarantee that it is impossible to tam- 
per with this instrumens successfully; 
should rons have, or through misrepre- 
sentation become doubtful al ou the subject, 
will: he pleased to anawer al Sens 
promptly and hs geal ag s 


» ents: IN%5, 876, 1876. 1 
This ioiument te seppard with re 
different keys fur twelve different s 


This pera en contains all movtern aie: 
rovements. ls in every respect supe- 

+ay to any kind of Time Deteetor. 
B.- Guarantee to have no connection 





Cabinet Work 


For Officea, Stores, or Banks, m any wood or 
style, at lowést living prices for FIRST 
CLASS WORK, 


DESIGNS FURNISHED, 


if required, and estimates given. 


Roll Top Desks, 


on hand. Equal te any other manufacture, 
and lower prices. 
Send for Catalogue. Correspondence solicit d 


D. A. JAMES, 


25 218 W. Market Street. Akron, O.- 








with any other patentees whatever. 


E. IMHAUSER, 
213 Broadway, New et: 
P. O, Box 2875. 








BRASS WORKING MACHINERY. 


12-inch and 16-inch 


Monitor Lathes, 


2-Spisaie and 4-Spindle. 


Valve Milling Machines, 


Speed Lathes, with set over and quick 
return on Foot Block. 


Slide Rests and 2-jawed Chucks. 
s. Revolving Chucks for Globe Valves 
SMALL TOOLS AND FIXTURES. 


WARNER & SWASEY, 
CLEVELAND, 0. 
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Send for Cata'‘ogue of the 
FIRMENICH 


Saltiy Meum Beil 


Address 


Geo. C. Morgan & Co., 


Room 16, Major Block, Chicago, 71 











PATENTS. 


CHAS. J. GOOCH, 
OLICITOR OF PATENTS.COUNSELLOR 

kK AND EXPERT, St. Cloud Building, 
Washington, D.C. 20 years’ practice, Daily 
attendance in Patent Office. Reliable. Fait 
charges. Prompt personal attention given 
ag case. Good references. Advice free. 


Manufactured to 


Standard Gauges, 


with 


_ 





CINCINNATI WIRE NAIL COMPANY, 


[ANUFACTURERS OF Plain and Barbed Wire Nails. Crvomnarti, a 








SPECIAL MACHINERY. 


Every machine belted and 
tested. 
C. A. GRAY, Jr. & CO., 
N.E. C, 8th & Sycamore, 
CINCINNATI, O. 1 
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Akron Sewer Pipe Agency. 


—— REPRESENTING —— 


Akron Sewer Pipe Co., Hill S. P. Co., Buckeye S. P, Co, and Robinson Bros. & Co. 


MANUFACTURERS OF 





“Standard” Akron Salt Glazed Sewer Pipe. 


|We guarantee our Pipe to be the “ Best” made in America. 


SEND FOR PRICE LIST. 
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Capacity, 5,000 car loads?per year. 
Office and SA7 corks et Akron, Ohio, U.5.4-:' 


A liberal discount to the trade. 
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THE LARCEST PATTERN ‘SHOP west OF NEW YORK. 


SCoBSIlLIs ds, DBreo., 


19-27 Columbus Street, CLEVELAND, 0. 4 CLEVELAND Ti 


_ Telephone No. 2024. 


ST DRILL CO, 





COX & PRENTISS, 24 and 26 Wes; 
Cleveland, 0., ana 101 aoe ers 8 Sto T, 








Cleveland Block Co, 


Manuiacturers of 


Malleable Iron 


Teakle Blocks, 


Superseding all others. 











mPiease write for Illustrated 
Catalogue, 

mentioning this journal. 

127 River Street, 


CLEVELAND, OSIO, U.S. A. 43 





ng pe BROS. & aight 





And Superior Quality Shingle-Bands. 
OSPRU THERE, OF » Youngstown, 0, 
WILLIAM WHITE, 
Manufacturer of 





Boilers & Cas Holders, | 


_ TELESCOPE AND SINGLE GAS HOLDERS, 
Wrought and Cast Iron Tanks. 
Orders solicited. Write for Estimates. 
NEW CASTLE, PA, 





TOLEDO WIRE WORKS. 
Rds POWELL & CO. 









= ae 
Tron and Brass Founder. 
Chilled Cast Wire Dies 


Specialty. 
Any size ta atyie made at short notice. 
TRENTON. N. J. 8 








Correspondence Solicited. 


» ELIS EIMBALL 


W ater Motor 


iS THE BEST MADE, , 


hecause it is the 


bLlost Hiconomical. 


THE KIMBALL MOTOR CO. 
* TOLEDO, 0. 
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ARC LICHTS.. 


We desire to call attention to the 


wee » a 





‘BRUSH MACHINES 


now manufacturing, intended to =” lights of about two-thirds of the power of a 
thoy are to the ordinary size lights of sgh systems, and 


nsue size of arc lights. 
except in the amount of ligh 


No. of Beem. No. of aN lights. 


are fully equal 
are the same in every respect as our other hghts 


Nominal on Power. 


3200 

6 1,200 

7 . 40 to 45 1,200 

8 : 75 to 80 1,200 
regular rye) Oyr agents will give estimates. 


Prices of machines 0 eer the same As our re 


Brush Storage Batteries 


to fill the large orders which have Domi rar reat on our books. 
hese batteries are 


Re ON aegtggiee a IESE 


by this company, just as all the apparatus hitherto sold by us has been; and that the state- 
ments of our Opponents regarding them, which have been so industriously circulatea 
are false in every particular. : 
THE BRUSH ELECTRIC eiahee™ 
No. 104 EuclidfAvenue, Cleveland, Ohio, October, 1883. 


We desire to state that 





ARMSTRONG’S IMPROVED ADJUSTABLE STOCK and DIES 


FOR PIPE AND BOLTS. 


Tapped to Standar’4 Gauges 
Adjustable to all variations 
in the size of fittings. Can be 
reahacpened without draw- 
ng the yt one by simply 
grinding ‘them ‘08888 nk f 
practica advantages ms ope 
ciated by all mechanics. Cir- 
cular and Price List sent free 
on application, 
Manufactured by 


F. ARMSTRONG, 
Bridgeport, Conn. 
new York Office—132 Church Street. 





For sale by Worswick Mfg. Co., Cleveland, Ohio 


The Flammang Injector. 
THE LATEST, 











Queen City Pattern Works. | 


Patterns made to Order 


For Machinery, Stove and Architec- | 
tural Work. | 


2 ALEX. D.CUNNY, | 
120 & 122 East 2d Street, CINCINNATI, Oo. 


Sleveland Lard Oi! and Candle Works 
ESTABLISHED 1844, 


George A. Stanley, 








MOST IMPROVED, SIMPLEST, 


MOST ECONOMICAL 


BOILER FEED 


Inthe Market. Will lift water 26 feet, and work 
AS WELL WITH HOT AS COLD WATER. 


Cannot stop up or corrode. Always ready, Every 
Injector guaranteed to do what it is sold for,— 
Lifting or Non-lifting. 

Send for Price List to 


FLAMMANC INJECTOR CO., 


44 Atwater Block, or a Center secs) 
CLEVELAN’ D, 





Manufacturer of 


REFINED LARD, 
LARD OIL, AND 
Stearine Candies 


Jleveland,'O. 61 





SORUINDUIL F7EIESESLS. 






Polishers’ and Machinists’ Supplies, Rub stones 
memrey Wheels, Muchiner d Di & 
E 2 a Y \WH E E DS ¢ Send for Circulare to ge vate’ goannas 
Vitrified Wheel ; 
|LLRUN WET OR DRY? J ngel Oo. 


We‘field, Mass. 














MOVLETY HAT STOR, 


Men’s and Boys’ fine styles 
always on hand. 
196 Superior Street 7 





Alligator *7renches, 


FOR PIPE AND ROUND IRON. 





S. A. SMITH, 
164 Lake Street, Chicago, Il, 
Agent for the Western States. 82 










CLEVELAND,O. 


mar Gas Eneine 
PATENT —_——=—m angeine 
Started Instantly. No Fire 
to build, No Boiler to wateh 
No engineer required. No 
eoal por ashes. No water 
overs No Danger of 

pee gy me Sizes , 4% 

1 horse power. (actual). 

"The most convenient and 
cheapest Motor for small 
pene, ever made. Just 
he thing for Printing Ofii- 
ces, Laundries, Jewelers, 
Saddlers, Coffee Mills, 
Small Shops, etc. 
SOMBART GAS ENGINE CO., 

HARTFORD, Conn. 
For sale in Cleveland by 
i. H. Pratt, 

15 South Water Street. 


Worthington & Sons, 


Manufacturers of ‘ ~ 


Crindstones 


for all kinds of grinding. 

Specialty of Mounted 

Crindstones 
Best line of 


Scyth 
* Stones 


in ch 
United States. 


Front & River 
Streets. 


CLEVELAND, 
OHIO 





= 08 











CLEVELAND 


Stained Glass Works 


No. 99 and 101 Public Square, 
Cleveland, O. 

. Mauufacturers of and Dealers in 
STAINED, ENAMELED, 

EMBOSSED, CUT 

and all kinds of Colored Glass. 53 
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EDWARDS, TOWNSEND & CO. 


WHOLESALE GROCER, 


And dealers m 
Wines, Liquors and Cigars, 
Teas a Specialty. 


Nos. 1514 153 WATER STREET 
CLEVELAND, 0 
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“Blake's Independent Air Pump and Con- 
denser. 

The Blake Independent Air Pump and Jet Condenser, 
herewith illustrated, is positive in its action, and is so 
constructed that under. no circumstances can accident be- 
fall the steam engine by the “ flooding”’ of the condenser 
and the water backing into the steam cylinder—a dan- 
ger always imminent with the “ injector’ and “ siphon” 
condensers or other forms of independent condensing 
Having no mechanical connection with the 
steam engine, the air pump can be operated independ- 
ently and a vacuum formed for the engine before it is 


apparatus. 


started. The speed of 
the pump can also 
be regulated according 
tothe temperature of 
the injection water and 
the requirements of 
the engine under dif- 
ferent The 
power necessary to run 
this machine is claim- 
ed to be only about 
one-half that usually 
consumed by regular 
connected air pumps. 
There is no drag on 
the engine, which isa 


loads. 


very important fea- 
ture, especially for 
high speeded engines 
that are now coming 
into such general use. 
The working parts are 
few in number and are 
compact, durable and 
The 
apparatus is self-con- 
tained (no 


well arranged. 


expensive 
foundation is neces- 
sary) and requires no 
additional pump for 
the injection water, or 
a head of water to sup- 
ply the condenser. It 
will maintain a steady 
and uniform vacuum 
(and as high as may 
be required) no matter 
how variable the load 
on the engine may be. 
The lining, valve seats, 
Piston rod, stuffing 
boxes, &c., of the air 
tylinder are made of 


the best gun metal 


Composition ; the piston is also made of the same ma- | I conclude 
lerial suitably packed. The amount of injection water | deck for a sniff of the sea. | the | , 
and stepped out into the passage-way, I almost tumbled | ing cooperation in the effort of the Association to ob 
overaman who had evidently been peeping into the | protection for the American tinned plate industry. 
room through the keyhole. He jumped up as quick as | couragement has been received from all sid 
he could and hurried away without axin’ my pardon or | from the importers, one of whom 
makin’ any explanation. However, I got a look at his | working to enrich himself and a few others. 
| rett retorted that if tinned plate was protected it would 
“ He was a tall fellow with long black hair, hollow | furnish employment to 6,000 men, and that nothing but 
cheeked, sharp black eyes that seemed to burn right | selfish motives could actuate a man to enrich England 
through a man, stoopin’ shoulders and had a sneakin’ | and keep so many of his own countrymen out of employ- 


required for condensing varies with the temperature— 
usually it takes from 1 to 1} gallons per minute for | 
each horse power developed by the engine, according | 
lo the season of the year and the source from which the 


the water ig obtained. 


The diagram given with the engraving represents | 
“Opies of two indicator cards taken from a 24 x 48 inch ! 
automatic cut-off engine, with and without the Blake 
Air Pump and Condenser attached. The non-condens- 
ing card shows 70.3 Ibs. initial pressure, with a back | dog-gone gait. 


pressure 
shows ¥ 


12 pounds, 


80 per 


Mew Wachinery. 


of nearly one pound. 


CLEVELAND, O., JANUARY 26, 1884. 








off valve. The mean effective pressure in each case is| sleep, but it wan’t no use. 
about 30 lbs. (speed, 64 revoluticns per minute), there-| at me out of the darkness. 
fore the power developed is about equal. 
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THE ENGINE-ROOM HAUNTED. 
OQ--—— 

Why an Old Engineer Left a Go-d Berth. 


——— 
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terious shake of his head. 


New York ona return voyage. It had been raining for | 
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BLAKE’S INDEPENDENT AIR PUMP AND CONDENSER 


face ’fore he went. 


! y > 
When I went below an hour later, I | ment. 


The condensing card | couldn t help feeling that that queer fellow’s eyes were 
| 


| night long, but didn’t get a moment’s sleep. 
| went down to the engine-room the next morning who 
| should I find lyin’ dead on the floor, his head crushed 
| aud his clothin’ torn almost entirely from his body, but 
siete Wea eth that same man I stumbled over the night before. My 

“It’s a queer story,” replied the old man, with a mys- | assistant told me that the fellow had come into the room 


— — o> @& 0 
Mr. J. D. Weeks, Secretary of the Western Iron and 
‘.O Ibs. initial pressure, and a vacuum equal to | following me. I sat down in a chair and tried to for-| Steel Association, expresses the opinion that it is doubt- 
| ) 
: i wide i , if a majori . vonsent to the con- 
The saving of steam here shown is over | get all about him, but I couldn t. I opened my door | ful if a majority of the House will conser 
cent., by the removal of atmospheric and back | again to see if he was outside, but no one was there. 


7 
pressure, and the consequent earlier closing of the cut-| went to my berth, and lyin’ down tried to get a wink of 
His face was forever staring 
I tossed and turned all 


When I 


“You see I had been the! on some pretence or other, and, when his back was 
engineer of the Atlas about five years, when something | turned, had jumped right in among the machinery and 
queer happened. We were about three days out from | was crushed before the engine could be stopped. 

“The queer part apout the accident was that nobody 
twenty-four hours, and as the air below was kinder close, | on board had ever seen the man before. Not one of 


the passengers was 
missing, and not a 
state-room or berth was 
empty. The body was 
buried at sea the fol- 
ljowing day. From 
that time on the engine 
room of the Atlas was 
haunted. At _ night, 
when a storm was 
brewing or the sea was 
very rough, the ma- 
chinery creaked and 
groaned like a person 
in distress. In vain 
did we work over the 
bearings and friction 
parts. Still they creak- 
ed. The firemen in 
the hold said that the 
ghost of the dead man 
could be plainly seen 
on the third day of 
every voyage out from 
New York. Well, I 
ain’t much of a believ- 
er in ghosts, but I tell 
you that after I had 
listened to the moanin’ 
and creakin’ of that 
engine for a week, and 
had the face of that 
fellow looking out at 
me from every hole 
and corner of the ship, 
I got nervous and dis- 
That’s the 


why I left 


pirited. 
reason 
the Atlas.” 
Tinned Plate Industry- 
Pittsburgh Telegraph. 
Mr. John Jarrett, 
agent of the American 


d I would leave the engine-room and go on; Tinned Plate Association, is receiving the most flattering 
; ia > ; 7 > o 
When I opened the door | responses to the circular recently issued by him request 


tain 
En- 
es except 
accused Mr, Jarrett of 
Mr. Jar- 


I | sideration of a Tariff bill this session. 
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Hints from Practical Wen. 
~~ ‘The Difference Between Explowing and Bursting. 


TO THE EDITOR: 





Having noticed an article on the cause of} do such gerrible damage.” 





son that you cannot get units of heat enough 
to make steam do so"much damage.” 

Mr. Getchel! overlooxs one fact as regards 
his “ units of heat generating steam enough to 
The boiler with low 


boiler explosions in the December number of| Water may be carrying 100 pounds of steam 


your journal by A. C. Getchell in which he 
makes, as he says, “a broad assertion” that ex- 


pansion and contraction have caused most of 


our boiler explosions, I wish to reply in this 
short article to his “assertion” and will prove, 
I think, to the readers of his article and mine, 
that he is decidedly off the track in regard to 
the cause of boiler explosions. 

First, I would speak of the proper use of the 
word explode. Mr. Getchell in his article does 
not once speak of a boiler as bursting, but ex- 
ploding. I deal with his article just as it is 
printed believing he means just what he says. 
If we take a bomb shell, fill it with water, screw 
an iron plug in the orifice, place the shell where 
the water will freeze, will the shell burst cr ex- 
plode? Burst, of course. If we fill the shell with 
powder and apply fire to the powder, does it ex- 
plode or burst? Explode, to be sure, though a 
great many speak of a shell as bursting when it 
should be spoken of as exploding. If we apply 
the cold water pressure to a boiler and the iron 
plates are rent asunder, is it a bursting of the 


boiler or an explosion? The boiler bursts. If we 


take a boiler with a full supply of 
water, run the pressure so high 
that the boiler is torn apart, per- 
haps hurled hundreds of feet, does 
the boiler explode or burst? We 
must not confound the bursting of 
a boiler, with the exploding of the 
same. When a boiler explodes it 
will blow things to smithereens, not 
tumble a boiler end over end, or 
make arent in some part or parts, 
but go up like a powder magazine, 
blow things to atoms, as it were. 
What is an explosion? First, the 
instanteous conversion of solids, 
or liquids into gases, or secondly, 
the instantaneous separation of 
gases by fire. For instance, gun- 
powder, nitro-glycerine and dyna- 
mite are some ot the solids classed 
amvung the first; and seven parts 
of air to one of gas is a most dan- 
gerous explosive compound classed 
among the second; and water isa 
dangerous explosive fluid if instantly corverted 
into its component gases. 

For instance, during the flood last year in the 
East, a river overflowed and the water poured 
into a foundry. The men knocked the bottom 
out of the furnace, letting the molten metal into 
the water, causing an explosion equal, it seemed, 
to gunpowder, killing and wounding a score of 
men and wrecking the building. I have seen 
the effects of the explosion of a locomotive 
boiler. The connecting rods blew off, snapping 
the crank pins like a pipe stem close to the 
drivers, literally blowing tkings to pieces, 
hardly a piece of the boiler left as big as your 
hand; in tact, some parts of the engine went no 
one knows where. This is what we can calla 
geuuine explosion, terribleto think of. A boiler 
bursting from a high pressure of steam will not 
do any such damage as this, at least not to 
such an extent. If we place a few drops of 
water on an anvil, and strike it with a piece of 
red hot iron, it will be instantaneously convert. 
ed into its component gases with a report as 
loud as ariflee What causes the explosion of 
these few drops of water? Two things: heat 
and the blow that strikes the water, causing the 
water to separate into small globules which are 
instantly converted into gases. 

Now Mr. Getchell, after making his ‘“as- 
sertion’’ comes to the conclusion that there 
are other causes for his boiler explosions, 


“scales accumulating on the shell, flues, 
tubes, &c., water being kept from the iron 
which causes it to become red hot and 


soft when by pressure it draws apart, and 
as the steam and water get freedom to expand, 


: : 
explosion (act bursting) follows,” but he says jin publishing Mr. Getchell’s opinion that low 


| water cannot cause boiler explosions. 


“as for having low water and of pumping cold 
water on to hot iron, and causing steam to gen- 
erate so suddenly as to make such terrible 


THE FULTON PULLEY—Fi«, 1, 


havoc, I think it impossible for the simple rea- | a locomotive which had the crown sheet uncov- | 


pressure; the flues are not only red hot, but 
white hot about the water line. 

Now for the simple facts as regards boiler 
explosions: Take a boiler with 2,000 square 
inches, 60 lbs. pressure, equa!s 120,000 lbs press 
ure already on the boiler; water low; flues white 
hot. The pump is started, and may be at the first 
stroke of the pump the boiler explodes with th» 
force of a powder magazine, boiler, building, en- 
gine, men all blown to pieces, a general wreck, 
a genuine explosion, not a bursting from high 
steam. Now what happened inside this boiler 
when the pump was started? Just this: there 
were “units enough of heat” in the boiler to 
convert instantaneously the water pumped into 
the boiler into steam or gases, with 120,000 lbs. 
pressure already on the boiler and an instan- 
taneous force (not pressure) applied from the 
instantaneous conversion of water into steam or 
gases, the boiler exploded. The tremendous 
force (not pressure) instantaneously exerted on 
every square inch of the boiler by the explosion 
of a small quantity of water in a boiler perhaps 
loaded with a 60 or 100 lbs. pressure to the 
square inch is what does the damage. In look- 








For Description see Page 59. 


jing over the different (so called) explosions 
/mentioned in Mr. Getchell’s paper, I believe 
| with him not one was from low water; they 
simply burst from some defect in the boiler, 
caused by somebody’s carelessness. If the 
lower end of a boiler should burst, it would 
send the boiler end over end as Mr. Getchell 
mentions; if the boiler opened or burst in the 
middle it would send both ends in nearly oppo- 
site directions; ifthe bottom of an upright boil- 
er burst, the boiler would go up and the bottom 
remain just where it was, for years perhaps. 

In your remarks on the subject, Mr. Editor, 
you say “then there is the mysterious gas-and- 


theory” which is correct, with two exceptions 
“mysterious,” and “pressure;” strike out the 
“mysterious” and “ pressure” and insert force, 
and you have it—which the effects of every ex 
plosion prove. Let us remember that boilers 
burst, and boilers explode, and that we can tell 
| by the effects produced whether the boiler explo- 
| ded or burst. Few boilers explode; most of them 
are burst, which is bad enough; no boiler should 
| be used that is not thoroughly inspected once in 
|six months at least, by an honest expert. I 
| saw a boiler inspected that leaked so bad that 
| only 20 lbs. cold water pressure could be got on 
the boiler, yet the boiler was run for overa 
year with 50 or 60 lbs. steam pressure, a dan- 
gerous thing todo. Pardon me for so short an 
article. Isaac NEwron. 





Will Low Water Cause a Boiler Explosion? 
TO THE EDITOR: 
You are circulating a very dangerous fallacy 


| 
} 


The ar- 
gument that because Mr. Getchell was once on 





sudden - generation - of - incalculable - pressure- | 
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ered and then had cold water let in directly on 
the hot plate and the locomotive did not ex. 
plode, therefore no boiler will explode under 
similar circumstances, is about as sensible ag 
to say that if he once stood in front of a loaded 
gun and the cap snapped without exploding the 
charge, that it would be perfectly safe for him 
to repeat the experiment. 

If the Mr. Getchell you quote is the same 
person who is, or was recently, Inspector of the 
Hartford Boiler Inspection & Insurance Co., he 
ought to be better informed than to give cir- 
culation to any such dangerous theory. We 
have heard, however, of other theories of In- 
spector Getchell’s concerning boiler explosions 
which while not so dangerous as the one above 
referred to, were nearly as absurd. For in- 
stance, a boiler at the Erie Car Shops, Erie, Pa,, 
exploded, and Mr. Getchell testified that the 
cause of the explosion was due to the alternate 
heating and chilling of the plates of the boiler 
by the opening and shutting of the fire door. 
Some such theory as this was given by him in 
evidence at the Coroner’s inquest, while the 
facts were that the sheet of the boiler which ex 
ploded was in the rear end of the boiler farthest 
away from the fire door, was a new sheet, put 
in the boiler within a year from the date of the 
explosion, while the front sheets of the boiler, 
which had never been repaired, did not explode, 
and were 12 or 13 years old. It is bad enough 
for firemen and engineers to have 
wrong theories converning boiler 
explosions, but when a man hold- 
ing the position that Mr. Getchell 
does publishes such theories to tle 
world it is almost necessary in the 
interest of human life that his fal- 
lacies should be shown up. 


Probably every boiler explosion 
that ever took place was caused 
either by the shell of the boiler 
being too weak to sustain the reg- 
ular working pressure, or the shell 
being strong euough to sustain the 
regular working pressure, by the 
pressure itself being increased to 
a dangerous extent. Inu Mr. Get- 
cheli’s experiment on tne locomo- 
tive, according to your recent arti- 
cle, “the crown of the boiler had 
already begun to lose its shape up- 
der the great heat to which it was 
subjected.” This losing shape 
shows the weakness of the sheet 
when heated; if the heating had contin- 
ued 2 little longer, until the crown sheet 
got red hot, there would either have been a 
rupture, or a dangerous explosion, due, not 
to any increased pressure in the boiler, but 
simply tothe fact that the red hot sheet was 
unable to sustain working pressure. Putting 
cold water on top of the red hot sheet might 
have one of two effects: (1) It would cool the 
plate and so strengthen it as to enable it to re- 
sist the pressure. This is probably exacily 
what happened and prevented the explosion. 
(2) Contraction of the red hot plate might 
cause strains in the plate which would crack if, 
and in that case there might be a dangerous ex- 
plosion. Itis not likely that the water on the 
hot plate would cause any materia) increase of 
pressure in the boiler, for the simple reason 
that there is not enough heat in a red hot plate 
to cause the generation of enough steam to 
raise the pressure to any great extent. 

The danger of a red hot plate in a boiler is: 
First, that the plate is weakened. Second, that 
if, before weakening to the extent of being un- 
able to sustain the pressure, it is suddenly 
cooled it may crack. In both cases low water 
may be the cause of a yery destructive explo- 
sion. 

The opposite of Mr. Getchell’s theory is very 
commonly held among some boiler users, viz: 
that the only cause of explosion is low water. 
This is fully as erroneous as the other, for there 
may be several causes besides low water. 

Your article states that repeated experiments 
have failed to explode boilers through this 
agency (low water); other repeated experiments 
have shown that low water will cause explosions, 
and the latter experiments are much the more 
numerous, The conclusion is that low water 


Fie, 2. 





| Concluded on Page 53.) 


ss 
PUMPIN 


cOMPARISO 
FROM 


Operation of 


(Chief Ee 
The sul 
thoughts : 
of the peri 
diagrams t 
showing tl 
and the” ef 
water, &e., 
engine in 





ties of wa 
works pul 
duties of 
Ofearly a 
consider 
the prac 
amount o 
or for a g 
lencies hy 
gine will 
theoretic: 
refer you 
ate paper 
actions o 
Engineer 
remarks | 
Subject 
ell 
*Read bet 
ary 8, 1sx4 





IRON TRADE REVIEW. 


51 











SE 


PUMPING ENGINE OF THE PERIOD. | ores which are verified by substantial proof. 
6 We find the newspapers teeming with reports 
ARISONS OF DUTIES BY DIAGRAMS TAKEN of wonderful tests of the different types of 


FROM ENGINES IN ACTUAL PRACTICE. pumping engines and calling to mind the im- 
- mee Fe (ie Aa pd made in the engines of 

; this period over those of earlier date; but after 
Operation of the —_ — ng of Pistons on the | careful comparison of the most popular pump- 
olum1 of Wa natal ‘ing engines of modern date with those of earlier 

BY E. H. MARTIN /date, I have concluded that those critics must 

(Chief Eagineer ef ths Uleveland Rolling Mill Co.) irefer tothe improvements in the painting or 
The subject of this paper will 


be some | other outward embellishments—it certainly is 
thoughts and statistics of the pumping engine 


is not in the increase of duty, neither 

; ; ‘ ; lis it ili in i i i- 

st the period; with comparisons of duties by | in durability, nor in immunity from acci 
: p _° |dent or depreciation in regular wear and tear, 

diagrams taken from engines in actual practice nor, to my mind, in appearance or simplicity of 








coMP 








showing the practical operation of the valves, | construction. And with your permission I will 
| 


ct of the pistons on the column of | ed to a few cases going back over a period of 
years. 

er Ye =| At this time Mr. Joshua Field, of the firm of 

engine in general use for raising large quanti-| Mandsley Sons & Field, London, was consult- 


and the’ effe 
water, &c., of almost every class of pumping 





at the Centennial Exposition at Philadelphia en- 
deavored to show these duties named above 
were fallacious, I think we have no right to 
question their truth, any more than we have to 
doubt the following modern duties. These are 
average duties of pumping engines at the fol- 
lowing places for the past three years: 


Buffalo, N. Y....... 48,000,000 Chicago, ..-...--- ase 32,000,000 
Cleveland, O. ...... 39,000,000 | Milwaukee Corliss 94,009,000 
Columbus, O....... 48,000,000 Toledo,.....--..-++: 38,000,000 
Philadelphia ewer ae 43,000,000 Toronto, Canada,.. 41,000,000 


Providence(Corliss) 103,000,000 Lynn, 


Brooklyn, N. Y.... 49,000,000 “ (Leavitt) 76,000,000 

This represents almost every type of engine 
now in general use. It includes the Cornish, 
Worthingtor, Holley, Leavitt, Corliss and 
others. 

Although I have thought proper to call your 
attention to the splendid duties obtained from 
the Cornish engines, it would be folly to think 
of advocating them as being the type of pump- 
ing engine for water works purposes at this 
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No. 1—The Shields Engine, Cincinnati, 




















eed 








; ee No. 9—Cornish Engine, Philadelphia, 
No, 7—Crank Engine, Chicago. , 4 
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No. 8—Crank Engine, Chicago. “No. 10—Worthington Engin>, Newark, N. J. 
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No. 5—Wright Engine, Trenton, N. J. 
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No. 11—Worthington Engine, Salem, Mass. 
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\/) No. 6—Crank Engine, Fall River. —T 
/ \ PO et 
[ i V | No. 12—The McAIpine Engine, 
| V {~ aes New Bedford, Mass. 
| 
‘ \—-——— + et q 
| | 
| | 
| | 
: 
arrears L : 
No. 4 Leavitt’s Compound Engine,Lynn, Mass : + er eens —J 





No. 14—Crank Engine, Brooklyn, N. Y. 


INDICATOR DIAGRAMS FROM WATER CYLINDERS. No. 13—The Same Engine. 


ties of water, but more particularly for water|ing engineer for the London Water Works Co. ; | period, for various reasons not necessary to 
works purposes; and atter hastily reviewing the! at this time the duties of their engines were! name here. But it will be noticed in the list of 
duties of the various types of pumping engines over 100,000,000 foot pounds for a consumption | duties of modern engines ziven above there are 
of 94 lbs. of Welsh coal. In the year 1839 the| two which in regular duty compare favorably 
average duty of. the Cornislytngines was 54,000,- |with the high duties of the Cornish engines or 
000; in 1849 it was over 60,000,000; in many | any other engines known to me. And here will 
cases it wasamuch higher, to-wit: at the cun-| follow the question: How or by what means are 
solidated mines*in Cornwall, England, in the| these duties obtained, and why do the others 
year 1834 the average was 58,000,000 and two| not accomplish the same results? The answer 
engines reached 67,000,000. In the same year is: It is accomplished by high ratios of expan- 
theoretical elueidation of this subject let me one of the engines of the Fourey Consols mines | sion and quicker piston speed ; and the reason 
iir.rou to Maaeiaa, Manan, cal ae ae made a duty of 125,000,000, during a 30 hours, why the others fall short is because they are 
ale papers of Professor Robinson in the Trans- | test, and a friend of mine who saw theengine last | u nable © take advantage of these essential ele- 
actions of the American Society of Mechanical year informed me it was as good then as when, ments. — There are other reasons, but these are 
Engineers, Vols. 1,2 and 3. I shall confine my | built, as far as he could judge. the main source from which the real economy 
remarks to the practical consideration of the | . I could go on quoting indefinitely, but this | 1s derived, and I may say the duties are of the 
subject. and shall appeal only to facts and fig |! not necessary here, but I have quoted these | most flattering kind. 
Sikes : to make comparisors inthe matter of duty and| I have believed for many years that there is 
durability, &c.; and although Mr. Worthington | no reason why pumping engines should not be 
|in his pamphlet to the Committe on Hydraulics - ” ae en ee ee eee 


ofearly and moderna date, I purpose briefly to 
consider what are the elements necessary for 
the practical development of the greatest 
amount of duty for the least current expense; 
or for a given current expense (all other excel- 
leacies being equally assured) what type of en- 
gine will yield the greatest duty. For the 
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Boy ad before the Civil Enginee’s’ Ciub of Cleveland, Janu- 
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AS TU “STANDARD GAUGES.” 

S» it appears that the new standard wire 
givuge of Great Britain is not “standard,” after 
all. When a committee representing the sheet- 
iron makers, brass, copper, and ziuc metal 
workers waited upon Mr. Chamberlain, Presi- 
dent of the Board of Trade, to ascertain what 
was expected of them in regard to the new 
standard, they were surprised to learn from 
him that it was not applicable to their trades, 
being for the use of wire-makers only. At the 
same time he advised them to fix upon a stand- 
ard flat metal gauge of their own and to submit 
it for his approval, warning them that any 
other course would be sure to get them into dif 
ficulties. Growing out of this conference, a 
meeting of representatives of the above branch- 
es of trade was recently held, at which, after 
full discussion, a motion to accept the new le- 
galized wire gauge was voted down and a reso- 
lution wens through by a decisive majority 
alopting what is known as the Birmingham 
gauge. Thus the precedent has been set of es 
tablishing two “ standard” gauges to suit sepa 
rate trades, and the question naturally arises, 
Where isthe thing going to end? There is no 
telling. 


io ood ‘ 
A DEPARTMENT OF INUVUSTRY. 
Congressman Foran, of this district, has fav- 
ored us with a copy of his bill to establish and 
maintain a Department of Industry. 
as the work of such a department, the acquir 
ing, collecting, assorting, systematizing and dif.- 
fusing among the people of the United States 
of statistical details and useful information on 
all subjects connected with industry (save 
agricuiture, which already has a special de- 
partment), in the most general and comprehen- 
sive sense of the word, and especially in its re- 
lation to the commercial, material, social, edu- 
cational and sanitary conditions of the laboring 
classes. Over this department it is proposed to 
place a Commissioner of Inuustry,at a salary of 
$4,000 a year. His assistants are to be a chief 
sierk, a statistician, a physician and chemist, a 


It. defines, 





veofesscr of technology, an inspector of mines, | cellent points but is not quite broad enough in 
workshops, mills and factories, a librarian, etc.| his criticism regarding the circulation of “a 
The work of the physician and chemist is to| dangerous fallacy.” If to bring to public notice 


respond to the call of any organized body of| 
workingmen, or any employers of labor, in re-| 
spect to ventilation or sanitary matters; that | 
of the inspector to decide upon the safety of | 
construction of buildings, machinery, ete. 
Among the duties of the commissioner will be | 
the prosecution of practical and scientific expe- 
riments; the recording of all new and approved 
processes in manufacture, new machinery, 
apparatus and appliances discovered or applied 
in this or other countries, and the issuing of | 
monthly bulletins giving the results of his la- 
bors,and containing practical papers on scienti- 
fic and technological subjects pertaining to me- 
chanical, mining and manufacturing industries. 

In support of both the letter and spirit of this 
bill we desire to record our hearty assent. The 
interests affected are fully as important as are 
those related to agriculture, which has for 
years had a separate bureau. Both the ob- 
ject sought and the proposed manner of seek 
ingthem are eminently practical, and Congress 
will do itself, as weil as the country at large, an 
injustice, if it fails to take early and favorable 
action on this bill. 

SEE 

“SENSATIONAL WESTERN 1LRON 

NEWS.” 

To bea great paper (we judge from appear- 
ances) it is necessary, first, to studiously avoid 
mentioning the name of any other paper devoted 
to the same specialty, and seconily, to treat as 
sensational any matter of news which emanates 
from any source not its own. The Jron Age, 
of New York, is a great paper because it isa 
very complete and comprehensive paper, but it 
is alsoa very small paper in the two respects 
above mentioned, as witness its editorial of last 
week headed “ Sensational Western Iron News.” 
To its evident reference to the Age of S teel we 
have no doubt that journal will be ready to| 
make a prompt and effective reply, giving good | 
grounds for its publication, as news, of the facts 
concerning the proposed (though impracticable ) 
pig iron posl. 





As to the allusion to this journal, regarding | 
the description of the new Minnesota iron ore | 
district, we have simply to say that, while it! 
was perfectly understood that previous refer 
ences to this district, more or less extended, 
had appeared in print, this was the first com | 
plete description of the same; covering as it did, 
matters of topography, geological formation, | 
analyses of ores, present development, propose | | 
output, etc., which had never before appeared | 
in any newspaper—upon which point, backed | 
by the approval of the gentlemen composing the 
syndicate, we are entirely content to rest our case | 
Respecting the propriety of sending out a tele | 
graphic condensation of the article, we presume 
the wide awake Cleveland correspondents are 
best prepared to judge, without seeking counse! 
and advice away from home. Lastly, we desire to 
remark that this paper does not deal in sensa 
tions; its mission is to get hold of the news. If 
occasionally it gets “left,” it will have the 
grace at least not to betray its chagrin by “ lec 


turing” its more enterprising contemporaries. 
OARS 186, Se 


EXPLODING THEORIES AND THE- 
ORIES OF EXPLOSIONS. 





Two intelligent correspondents make in this 


the various theories touching bviler explosions 
is a cause of offending, then we fear Mr. Get- 
chell will have to at once make his peace with 
the boiler inspection and insurance company 
which he represents; the Cleveland Civil En- 
zineers’ Club will need in the future to limit its 
discussions to non-debatable questions; the 
official journal of its transactions will come 
under the common censure, and the hundred 
and one scientific and trade papers throughout 
the country who have copied the substance of 
Mr. Getchell’s article from this journal must 
solemnly promise not to do so any more. Seri- 
ously, however, “Boiler” puts his case suc- 
cinctly and forcibly, and, we may add (from 
personal knowledge), as the result of an ex- 
tended experience as an expertin boiler con- 
struction and practice. Our Cleveland corre- 
spondent makes a nice distinction between 
“exploding” and “ bursting” and brings outa 
number of very interesting and valuable points, 
We shall be glad to see the subject still further 
pursued. 





— © 
MECHANICS WHO RISE. 

There is s large sized nugget of truth in this 

from Dr. J. M. Buckley’s series of “ Letters to 

Young Men,” inthe New York Christian Advo: 


(cate: 


“ Benjamin Franklin told the truth when he said that 
the best knowiedge a man could give to his son was the 
mastery of a good trade. Such a man is a cosmopolitan. 
He can make himself useful anywhere, and he can live 
anywhere. If it should not be necessary always to work 
at his trade, he feels the ability within to support him. 
self. ? : s Between the average mechanic 
and the great manufacturer or merchant prince, great 
numbers can be found who began as mechanics and who 
have taken positions by their mechanical skill fully 
equal to that of the average merchant and far superior 
to that of most clerks and professional men. * * * 
Always have in view rising above the position of a mere 
journeyman. Look at things from a broad business 
point of view. Consider that some day you may not be 
a journeyman, and try to study the relations of capital 
to labor, and to master the principles of business,so that 


|if you should ever form a partnership with a business 


man, you will not be at his mercy, and so that, if you 
choose, you may at any time enter upon business for 
yourself, and not fritter away your life in a vain effort 
to overcome by mechanical skill financial obstacles.” 

Every young mechanic should cut out the 
above extract and tack it up over his bench. 
It is too good to be lost. 


— - _————or @ <2 


Writinc to correct Mr. Robert P. Porter's 
mistake (already referred to in these columns), 


'in saying that most ofthe American steel works 
'“use only two-ton converters,’ Mr. Frank S. 
| 


Dodge says in the New York Tribune : 

“From a general study in one of the large Western 
mills, and visits to most of the Bessemer works in this 
country, I may be allowed to say that a large majority 
use “ ten ton’”’ converters, and many of the others are of 
six and seven ton capacity. For instance, the “Cam- 
bria’”’ Company, at Johnstown, Pennsylvania, the “Id- 
gar Thomson,” “Pittsburg Bessemer,’ and others near 
Pittsburg, the new Scranton mills, those at Cleveland, 
Ohio, Joliet, Iinois, the North Chicago Company and 
the Union Iron and Steel Company in Chicago, all but 
the last use the largest size, and the last mentioned com- 
pany was preparing for the change from six to ten ton 
converters at the time work was suspended last spring.” 

Mr. Dodge justly insists that America shall 
not be made to take second place in steel mak- 


ing. 








issue a vigorous attack, from different stand | +. ee 
points, upon Mr. A. C. Getchell’s theory asto} T## Iron Trape Review, in commenting upon os 
: P , - ¢ ivisi : ineeri ¢ i appli- 
boiler explosions, v.e.: that explosions cannot ey divisions of engineering and the improper ap} 
‘ - | cation of the word, says: 
take place from letting cold water upon hot 
plates. 


; i E iA | “Last, but not least, the most mysterious title of 
Our New York friend makes some ex- ‘Traveling Engineer, is applied to a gentleman con- 
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nected witha Western railroad—though what that means 
nobody has yet been able to find out.” 


A traveling engineer on a railroad is one who goes 
from division to division, and exercises a general snper- 
yision of the runners. He gets on and off of locomotives 
all along the road, listens to the drivers’ complaints of 
defects, and sees whether they are just or not. He is 
generally one of the oldest men on the road, and his 
word is law in his province.—[ Mechanical Engineer. 

We are under obligations to the Mechanical 
Engineer for the above information. It but en- 
forces our objections to the too promiscuous use 
of the word “engineer.” What has the super- 
vision of runners and the hearing of complaints 
to do with the science of engineering? 


@~<0———_—____— 


Tue life of the machine shop foreman or em- 
ploye is open to peculiar hazards. At Sidney, 
Ohio, recently, Michael Smith, foreman of P. 
Smith Bro. & Co.’s foundry and machine shop, 
was superintending the casting of brass fittings. 
It is presumed that the imperfect draft of the 
furnace permitted carbonic acid gas arising 
from the crucible to collect in the furnace. A 
small door in the top of the furnace and imme- 
diately over the mouth of the crucible was 
opened by Mr. Smith to examine the beiling 
compound. A volume of gas escaped and was 
inhaled by him. He fell backward on a heap 
of fuller’s earth and was seized with convul- 


sions, ending in his death two days after. 
o~+r 


Little faith is put by a contemporary in the 
likelihood of either English or American manu- 
facturers substituting ropes for leather belts 
for driving machinery. “The English manu- 
facturers,”’ it says, “ have never had a full idea 
of how power could be conveyed by leather belt- 
ing uotil we taught them.” Since, then, it has 
been so hard to get them outof the use of gear- 
ing and into the adoption of belting,it is argued 
that it will be going to the other extreme to 
take to rope traction. May be, but we hear of 
a number of instances where rope has been put 
in and is working very satisfactorily. Of course 
any general change is not to be expected. 








EE APU Scots do) ee eee 
“A sKILLED Cleveland machinist, Jately return 
ed from China, describes the average Chinaman 
as excessively dull in comprehending, and as 
exasperatingly conservative in taking up with, 
modern machinery. Content with the old, labor- 
ious methods, because they afford employment 
to the greatest number, the Celestials look 
askance at innovations and do not try to study 
their advantages. The ordinary Chinese as- 
sistant about an engine room would be a perpet- 
ual trial of patience were not his very dullness 
the source of continual amusement. 


ESS REET 

The Cleveland Rollirg Mill Co. have taken 
orders within the past six weeks for abovt 25,- 
000 steel rails, and expect to be running in full 
blast ai out the Ist of March. Their plate, 
hoop, rod, bar, guide and wire mills are all run- 
ing full. 


SRS Ee ee ee 

DurinG 1883 there were inspected in the Cleve- 
land district 178 marine boilers, only three of 
which gave way under hydrostatic pressure. 
One boiler only was condemned from further 
use. Ten were found defective. 


scsinaecgpii lat a 

Iris not always improved methods of doing 
things in our shops that are needed, so much as 
honesty in applying methods already tested and 
approved. 

PE a oS 

THERE are a good many indications favorable 
toa prosperous year for the machinery trade 
generally throughout the country. 
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ADVERTISE in the Iron Trapeé Review. 


| POOLING THE IRON OUTPUT. 


() ——- 
LETTER FROM THE ORIGINATOR OF THE PROJECT. 


——0 





| 





Pledges Received from Very Many Prominent Concerns, 
But Pittsburg» Objects. 


Respecting the proposed pooling of manufac- 
tured iron and pig iron interests, the following 
letter from Mr. E. L. Harper, of the well-known 
lirm of FE. L. Harper & Co., Cincinnati, contains 
several new points of importance and suffi- 
ciently explains itself: 

E. L. Harper & Co., 
30 West Tuirp Sr., 
Pic Iron, Ores & Raits,) 
CincINNATI Jan. 22, 1884. 
Mr. W. M. Day, Editor Iron Trade Review & Western 

Machinist, Cleveland, O. 

Dear Sir: I am in receipt of your esteemed 
favor 21st inst. and thank you for the courtesy 
of the use of the columns of your valuable journ- 
al in which I might elaborate the suggestions 
set forth in my recent circular looking to an 
organization of Rolling Mill proprietors. My 
object, as indicated, was to avoid the mercurial 
fluctuations that afflict the trade, and to secure 


ourselves against overproduction in seasons of 
great depression and the extremely low prices 
incident to such seasons, thereby assuring buy- 
ers as well as producers a more evenly balanced 
market, and the mills a safer condition in times 
of comparative inactivity. 

I have received from very many prominent 
concerns pledges that they will identify them- 
selves with the organization contemplated, but 
at this writing probably an insufficient number 
to warrant the call ofa convention. Pittsburgh 
is inimical to the plan; so far as the mills I am 
so largely interested in are concerned it is 
likely that none are more advantageously loca 
ted, and we are able to produce manufactured 
iron at as low cost as anywhere in the Union, 
but it would be gratifying to adopt some meas. 
ures for the protection of our common interests, 
and a plan may yet be adopted that will secure 
the hearty approval of all concerned. 

Very truly yours, E. L. Harper. 


Accompanying Mr. Harper’s letter is a copy 
of his circular, as follows: 
‘* MANUFACTURED IRON POOL.” 


Plan of a proposed organization to curtail the 
production of Manufactured Iron and control 
the price of same, to be binding one year un- 
less otherwise agreed by vote of the organiza- 
tion, providing nine-tenths of the Manu 
facturers of finished Wronght Iron in the 
United States join the Association. 

It is proposed to divide one share of stock to 


lasttwelve months. This will divide the shares 
in proportion to the capacity of each mill, and 
after organization to assess each mill a per 
cent. foreach ton of iron produced by it month _ 


mill in proportion to the shares held by it. 

The amount of the assessments will be gov- 
erned, from month to month, according to the 
price of manufactured iron—the lower the price 
the larger the assessment, and vice versa. 

This will encourage mills holding shares to 
shut down, or curtail their production, and will 
regulate the prices ruling, so that parties run- 
ning their mills full will receive prices to justfy 
their paying an assessment greater than the 
dividend received, or should the mills in cer- 
tain districts close down from any cause they 
can do so and receive their dividend monthly, 
which will enable them to stop without loss. 

For example, assuming that three mills of 
equal capacity manufacture all the iron -on- 
sumed, say 90,000 tons: 

A’s capacity 30,000 tons, holds 3,000 shares stock. 

B’s “ 30,000 “« * 3,000 “ “ 

Cs “ 30000 “ “ 3000 “« « 
'And the prices would not justify all their 
mills running, or supposing some may wish to 
reduce expenses, then A will close down for 
reasons herein explained, B will run and make 
20,000 tons, C will run full and make 30,000 





each member for every 100 tons of manufac- | 
tured iron produced by such member within the | 


ly and to declare dividends monthly to each | 


tons, the assessment being say ip or $2 per ton. 
A no assessment to pay, 
B $2 per ton on 20,000 tons, - - - - $40,000.00 
C $2 per ton on 30,000 tons, - - - - - $60,000.00 





$100,000.00 


| 

|The dividends would be: 

| A one-third, $33,333.33} 
B one-third, 33,333,483 
C one-third, 33,333.334 
' ——-—— _ $100,000.00 

According to this example you will see that 
A has received for stoppirg the sum $33,333.334. 
B has curtailed his production, and pays an as- 
sessment of $6,666.66% in excess of his dividends. 
C has run full, and pays anu assessment of $26.- 
666.662 in excess of his dividends; but both B 
C have received prices sufficiently higher to pay 
\this assessment, and make a good profit. 

I estimate that by a reduction of about 40 
per cent., the selling price of iron would be in- 
creased one quarter of acent per pound, and 
| this would give the party manufacturing 30,000 
tons, the sum of $150,000.00 less his assessment 
of $26,666.662, or $123,333 334 per annum more 
tor his manufactured out-put for one year than 
he would otherwise receive. 

Should this plan meet with the «sired ap; ro- 
val, it is intended to organize an association of 
manufacturers of pig iron on the same basis. 

Respectfully submitted, EK. L. Harper. 

Cincinnati, O., December 1, 1883. 

The subject thus opened up is a most inter- 
esting one, and we invite further correspond. 
ence in the same line. 





— 
Singular Question. 
Mechanical Engineer. 

We find in sn English contemporary, whose 
name is purposely omitted, the following: 

‘‘ Will some one enlighten me on the follow- 
ing point: Suppose B to be a piston in a cylin- 
der A,so made that the rings at the top are 
wider than at the bottom, the piston thus be- 
ing taper in section, will not this construction 
cause the wear upon the cylinder to be less at 
the bottom, the weight upon the piston being 
sustained by the pressure of steaw on the in- 
clined faces?” 





| FIA 








This paper has a plan of publishing the ques- 
tion one week and the answer to it the next 
week, so that our inquiring friend above will be 
kept in a state of suspense for that time. 





_- o-ew.  —-—-— 
Short Way to Form a Gear Tooth. 
Mille s’ Review. 

M. Poncelet, a French mechanical engineer, 
has given the following very easy method by 
'which the form of a tooth of a wheel may be 





|found approximately, which will work truly 
‘with a tooth of any given form on another 
'wheel. Without being mechanically exact, the 


} 


'result will be sufficiently accurate for all prac- 
Suppose the given tooth N up- 


ye 


| tical purposes. 
/on the one wheel 
ithe position in 
| to engage or dis- 
|required tooth 
|wheel, and let 
‘equal arcs of 

of the two 

contact is A. 
ishortest dis- 
|A and the face 
join a a; bisect the line in M, 
|and draw M per- pendicular to 
laa intersecting the circumfer- 
lence Aainn. If from the centre n, a circular 
'arc be described passing through the points a 

and a, it will give the required form of the 
|ooth, very nearly. 

—_—_—_--—__—_— > @ «<0 + 

| Communications from practical men on prac 
| tical subjects are always <lesired. 


to be placed in 
which it is first 
engage from the 
on the other 
AaandA b be 
the pitch circles 
wheels point of 

Draw A a the 

tance between 

of the tooth N; 
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PUMPING ENGINE OF THE PERIOD, 


Continued from Page 51. 

built, which shall cost but little more, occupy 
no more space, require no more foundations, be 
more easily managed, have equal immunities 
from frequent and expensive repairs; in fact, pos- 
sess all the good qualities contained in the di- 
rect-acting engine and in addition perform a 
regular duty of 100,000,000, foot pounds per 100 
lbs. of good coal. 

I have said the elements necessary to achieve 
this are high ratios of expansion and quick 
piston speed; neither of them separately will ac- 
complish it. Excessive expansion without pro- 
portionate speed would be a detriment: and 
high speeds cannot be used. Although theoret- 
ically I suppose there is scarcely any limit to 
the above two elements applied to the engine, 
yet in practice we soon reach thelimit. ‘The 
above proposition, in my opinion, is equal to 
acknowledging the well-known maxim “that 
heat is not power; pressure is not power; neith 
er is velocity power; but pressure generated by 
heat combined with velocity is power and its 
value is measured by the increase or decrease 
of either element.” 

In order to take advantage of the full benefit 
of high speed and expansion, I have constructed 
a number of pumping engines of late years, 
designs of which I here exhibit for your inspec 
tion. After years of experi- 
ment and study of the sub- 
ject, I have concluded that 
the only means by which we 
can couple the two elements 
so as to get the full benefit of 
both in the pumping engines 
is by gearing. I am faily 
aware that great antipathy 
exists with numbers of the 
engineering profession 











Back End Right Water Cylinder. 
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steam portion has a crank on each end thereof, 
the cranks being at right angles to each other. 
Said shaft carries a fly wheel pinion and eccen- 
trics. The eccentrics operate the valve gear 
and the pinion (which is usually about 
one-fourth the diameter of the gear wheel), 
which works into the wheel mounted on a shaft 
below, which has also two cranks at right an- 
gles to each other. These cranks operate the 
pumps. Thus while the water pistons are kept 
running at slow speed, a high rate of speed can 
be secured in the steam pistons, thereby secur- 
ing the full benefits accruing from high steam 
piston speed and moderately high ratios of ex 
pansion, while the water piston speed can be 
reduced to the lowest possible degree. | 

All must admit the certain testimony of the 
indicator, for by this instrument on the water 
cylinder all the defects of the action of valves, 
irregular motion of pistons or plungers and the 
period of stroke at which they occur are clearly 
shown; in fact, it is a faithful monitor of what 
is taking place in the cylinder, either water or 
steam. Of course there are defects to be ex- 
pected in the operation and even construction 
of the indicator, which render the measuring of 
the power of the steam engine sumewhat ques- 
tionable. I refer to the temper and tension of the 
spring; but thediagram certainly indicates the 
working value of that particular valve gear and 





also the economy of the engine from which the 








against gearing for pumping 
engines, but have always 
been at a loss to understand 
just why, unless it has been 
that we have failed to con- 
struct our gears properly. 
There are also other popular 
objectionable mechan ical 
features in this combination 
frequently called attention to 
by inventors that look beau- 
tiful in theory and are very 
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No. 1—Spring 100. 
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Back End Left Water Cylinder. 
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ton as Mr. Worthington would lead us to be. 
lieve. No. 3 is from the same engine; in this, 
it will be seen the valves close much more quick. 
ly, and the pressure line is carried very regularly, 
I have no hesitation in saying the defects of 
this pump in regard to irregular figure are the 
fault of the valves and not of the action of the 
pistons. No. 4 is from the celebrated Leavitt 
compound engines of Lynn, Mass., and I con- 
sider it the worst figure in the whole exhibit, 
The action of valves is bad and the motion of 
pistons was very quick or the motion in steam 
cylinders very irreguiar. Nos. 7 and 8 are also 
crank engines of Chicago, and, I believe, were 
made by the Allaire Iron Works Co., of New 
York. The faulty action of the water valves is 
plainly seen in these figures at both ends of 
stroke. It is certain to my mind that by pro- 
per arrangément of valves many of these defects 
could be obviated; thereby fully ten per cent, 
more water would be delivered each stroke, 
consequently that amount of saving to the city, 
The evidence of thisis shown in the beautiful 
straight pressure line of No. 8 taken from the 
same engine as No. 7. After the inlet valves 
are seated the pressure line is very regular un- 
til the closing of discharge valves commences, 
which are slow to operate. No. 10 is froma 
Worthington engine at Newark, N. J., and may 
be said to be very good; and the same may be 
said of No. 11 from a Worthington engine at 
Salem, Mass. No. 12 is from 
the McAlpin engine at New 
Bedford. Here is another 
evidence of bad construction 
of valves, although not so 
bad as the Chicago engine 
of the same type. The un. 
certainty of action of the 
valves is demonstrated by 
| comparing it with No. 13 











from the same engine. This 
diagram may well be _ pro- 
nounced good, particularly 
as I have been informed it is 

a quick-running engine. 
The following series of dia- 
grams were all taken from 
hydraulic pumping engines 
of the design submitted for 
| your inspection. They are 
] in operation at the Cleveland 











reassuring in the way of ad- 
vertising, but fail in sub- 
stantial usefulness. I refer 
to the cranks, eccentrics, and 
fly wheel, of my engines. It 
is true these are all old de- 
vices, and I have often 
thought my ideas of them 
must be too settled on ac- 
count of the great desire 
shown by so many mechanics 





Back End, 


No. 2—Spring 100. 


— 


i eae 


Rolling Mill Co.’s works at 
Newburgh, Ohio. They were 
constructed and built in the 
company’s works and are 
used in the operation of the 
numerous hydraulic cranes, 
hoists, &c., in their extensive 
works. The pumps were 
running ata speed of about 
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Diam. of Cylinder, 15 in. 
Spring, ° 20 





to find a substitute for them. 
The numerous patents issued 
for devices doing away with them is evi- 
dence of this; and they point triumphantly 


No.3 


to the fact that “we have no cranks on| which I wish to call special attention to. 


our pumps, no eccentrics on our engines, 
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MARTIN PUMPING ENGINE, NEWBURGH, OHIO. 


figures were taken; and in discussing the water 
diagrams we will notice only a part of them 


The figures in the first group are not of my 


No. 6— 
Stroke of Cylinder, 30 in, 
Steam . 5 


nor fly wheels of any account.” I grant this, | selection but are taken from Mr. Worthington’s 
but what have they given us in their stead?| namphlet and of course may be accepted as 
Generally a bad substitute for the proper thing; | being correct; at all events, I am not respons. 
and I would respectfully refer those gentlemen | jple for them, other than that I will guarantee 
to the study of these devices by Rankine, Riggs, | them exact copies of his. Of course they are 
Hoadly and other scientists; after which I | exhibited by him to show that it was not pos- 
think their ideas will be modified. I shall at | sible either to have a proper closing or opening 
all events endeavor to show as I proceed with | of the water valves by a crank engine or to 
my subject, by diagrams and reason, that they / maintain a steady pressure on the column of 
are eminently fitting accompaniments to a good | water, 
working and economical pumping engine. ; No. 1 was taken from the celebrated 
[Mr. Martin here gave a description of his 
engine from a plan and longitudinal section, 
which appeared in an issue of this journal last 
October. There are two water cylinders, each als of the engine. 


Shields 





engine at Cincinnati and may be considered | 
fairly good in all respects. The speed no} 


doubt was slow on account of the ponderous | bonnets. 


having its operative parts independent of the 
other but both of them connected to one shaft. 
Both shafts are located transversely on the bed 
plate of the engines, the steam and water cylin- 
ders being longitudinally on the engine bed. 
Each water cylinder is bolted to the bed plate 
or girders which form the bed of engines 
proper; and the steam cylinders are bolted to 


It was constructed to pump | 


90 feet per minute when 
these figures were taken. 
They usually pump into an 
accumulator, in this case 
loaded to about 200 bbs. 
per square inch; but in 
some of them over 400 tbs pressure is 
used. The speed of the pumps is reg- 
ulated by the quantity of work done at 
the cranes, sometimes running at a speed of 
150 feet per minute; and even at this speed 
there is no shock or jarfelt at the pumps; al 
though the weighted ram rises and falls very 
rapidly when several of the cranes are worked 
at the same time. The engines from which 
these figures were taken were built in 1879 and 
have been in work day and night since that 
time; and with the exception of packing and 
the ocvasional changing of a valve have 
cost nothing for repairs. The valves are sim- 
ple blocks of wood with metal casings partly 
to give them weight and partly to prevent wear 
in the guides which are cast on the covers oF 
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In referring to these figures taken from the 


30,000,000 gallons per 24 hours, I believe; but | pumps above alluded to, it will be seen that no 


has never approached that quantity. The | jogs is perceptible in the operation ot the valves; 
steam cylinder is 100 inches in diameter and 12) anq although the pressure line is not so straight 


feet stroke, and was expected to work 100 feet a5 that of the Worthington, the variation of 
per minute. No. 2 is frem a crank engine, also | pressure is quite light and much of this is 
of Cincinnati. This is a remarkable figure. caused by the motion of the accumulator. 

The action is from left to right, and the oe nl There is nothing novel in the construction or 





; ' Or LEC tion of the pencil plainly indicates the faulty 
the water cylinders on top and in longitudinal 


vertical plane therewith. The driving shaft of 





the stroke, and not the irregular motion of pis- 


action of the valves at the commencement of| 


the operation of the steam valve gear; it is sim- 
ply a half link or sword arm worked by an ec 





Concluded on Page 56, 
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——— a “ ee a pige ce cena 
be- ae Wanu actures till July 1, next ,we look for an increased demand in that METALS AND WOES EROFERUES. 
his ere acd fesciie _____} line, in fact orders from this source are now coming 11 ° 
re rer === | rapidly.” As to Fracture, Ductility, Tenacity, Lustrs, etc. 
arly, ~ vh d “ olin vies —e— BY ARCHIBALD M KILLUP.* 
3 of WARNER WASE mice ahaeg . ep year, IN GENERAL. _Ofining Engineer of the Central Ohio Coal Co.) 
the added several new machines to their list of standard) 5 Crawford Iron & Steel Co., of New Castle,| It is usual to divide all elementary substan- 
‘the machine tools. Pa., has been chartered, with a capital of $1,500,000. | ces into metals and metalloids or non-metals. 
Vitt THE Gardner Gun Co, has recently completed An effort is being made by capitalists in This division is not a very clear one, and it 
‘bit ” ot a Pa ee Shee Inekcaing eto Sharon, Pa., to secure the location of a tin plate mill. would be difficult to draw a strict line of demarc- 
n of pe contract with the same Government for 2-barrel} THE Penn Iron Works of Lancaster, Pa., ation between the two kinds of bodies. A metal 
team guns. which suspended operations a week before Christmas, | 18 usually defined as an elementary substance 
also On taking leave of the employes of the Peck, | have resumed work at reduced wages. possessing power of conducting heat and elec- 
New Stow & Wilcox Co., Cleveland, of which he had long| Tue charter of the Orvis Smokeless Hydro- + gud Fis arte vaste emits oe cea 
es is been Superintendent, Mr. P. A. W hitney, now of this| Carbon Furnace Co., at Chicago, capital $100,000, Welt ciatettin baits Taking the third property 
1s of place, was presented by them with a set of four — surrendered and canceled, and the company incorpor- first, i. e., peculiar santatiio lustre, we find that 
pro- chinist’s waa 2 made for them to order and costing | ated under the same name with a capital of $1,000,000. this lustre in not confined to metals. If we 
fects over $50.—[Chagrin Falls Exponent. Frve acres of land and $2,000 in money has|look merely to lustre, 1t would be difficult to ex- 
cent. A succEssFUL test of the new N. Y., P. & O.| been donated by the citizens of Wampum, Pa., tosecure| clude graphite carbon, crystalline silicon, etc., 
roke, Railroad ore-hoisting apparatus was made the other day | the promised location of steel works in that place. The|from the list of metals. Arsenic is seen in 
city. on the company’s docks. The system put in is that of | project is in the hands of Pittsburgh capitalists. the form of a mirror and possesses metallic 
wei. the sown Hoisting and Conveying Machine Co., of abe A patent has been applied for on a natural- abt a pe peo aarti bree it ret 
city, and has a capacity, with three buckets for each sa by William McKenna, of Wilson phosphorus, phosphor y 8 
alves hstch, of unloading 1,000 tons of ore in ten hours gas puddling furnace by W1 hee "| consent considered non-metallic; and if we lose 
-un- va 2 ; Walker & Co.’s mill, Pittsburgh. The furnace is now in| .ioht of the metallic lustre which arsenic pos- 
neces, At the Lake Shore Tube Works, orders have | use at the mill, does its work well, and uses less gas than sesses, and look to its more stable and unchange- 
om a been given for the erection of two more lap-weld fur- any other kind of furnace. able properties, we should at once call it non- 
may naces, in addition to the lap-weld furnace already there, a metallic. The propertv of lustre is sometimes 
Ly be and one new butt-weld furnace, which will give them Homes for Mechanics. lost when a solution of auric chloride is tested 
eal three lap-weld and three butt-weld furnaces, making| We reproduce from the Hardware Reporter,| with ferrous sulphate; the metallic gold is got 
from these tube works one of the largest in the country, and|St. Louis, the following exellent plan for a| in a different condition from that in which we 
New the largest west of Pittsburgh. house of moderate cost: ordinarily see it. If we filter the product, we 
other Corporation elections the past week: Repub- obtain go'd as a powder, void of metallic lustre; 
ction line Cin: Midibiann Miedl ‘ : but if this powder is dried, and rubbed with a 
ot 80 RE FRIO VO RRORR SONY SE CRRiny peer eeenny eet ——#* | pestle, the gold will acquire its metallic lustre 
an ot eemens See e _|fgain: “afewalife tasite “depends upon the 
‘ ’ ’ > Sr. Ely, , o ; 
> eam Marquette; G. W. R. Mattison, Providence, R. I.; H. B. I K4 epee pig eee es ged allotropis 
do by Perkins, Warren, O.; W. D. Rees, Cleveland, (Secretary); forms which possess lustre, the diamond and 
0. 13 L. V. Painter, Cleveland; Charles G. Hickox, Cleveland, graphite. But it is also found in forms pos- 
This (Auditor). Union Steel Screw Co., directors: J. H. sessing no lustre, and these different forms of 
pro Wade, H. B. Payne, William Chisholm, L. M. Hubby, carbon vary in their power of conducting heat 
alarly 8. T. Everett, C. P. Leland, (Vice President), and Fay- and electricity; ordinarily it is an indifferent 
A it is ette Brown, (President). Cleveland Rolling Mill Co., conductor—heated, itis a good conductor, a 
; directors: Wm. Chisholm, (President), H. B. Payne, feature that enables us to make use of carbon 
»f dia- J.H. Wade, 8S. T. Everett, and 8. H. Chisholm, (Vice points in the voltaic are. 
from President). Metals only possess the power of conducting 
1gines —_-—— heat and electricity when they are in compact 
ed for eames | form. Hence in the case of those rarer metals 
y are Parties in Toledo are negotiating the pur- that have never solidified and those that exist 
veland chase of the Smith Plate factory at Delta, valued at only as a powder, this property is unknown. 
rks at $50,000, ERT OES The power of conducting electricity varies in 
y were T ‘ N r. metals with the temperature, the power of 
in the a Wiskeld Manufacturing Werks, of 'Wee- conduction growing ties as the ii Bd 
a, a ren, have received from one firm an order for 5,000 oil rises. Upon this law Siemens has invented the 
of the meee moat Ba rol tw a pyrometer. In passing from one degree of tem- 
anes, T'sE pottery works at Leetonia have been sold Cran. H.—Bed room. perature to another, some metals assume a 
ensive and will be operated by a stock company, who will put D.—Pantry. I. —Bed room. pasty or adhesive form. This condition has 
ste in additional machinery. E.—Bath. K.—Porch. been found extremely useful, and it is owing 
abou Tip Rrj ‘ "| —Closets. to this property that iron can be so easily weld- 
when vgs Srier Hill iron and Coal Company ex- Peon nis ed. py Sieh wae has the greatest slacarittes 
tole’ pects to have its steel furnace in operation by April1,} The estimated cost of this building is $1,700; peer aa ok, Meh copper is the metal used, be- 
ito --[Youngstown News-Register. built of brick, 9 inch walls, furred ; well laid dinesale of i preoetie.; ag a robe al 
3 case Summers Bros. & Co., Struthers, have added | Yellow pine nel piageres bacagal rel ets impurities lessens the conducting power of met- 
10 Ibs. another box annealing furnace to their finishing depart- pig teats ver oi; ears 1} Ade , np ?ials, It is at present a field of research—the 
ut 0 ment and are now running exclusively on roofing iron. wt pee m3 mah stew na prise 8 “of ial action of ‘small quantities of ane metal oo 
re 8 Five huadred frei and first-c re ata ee 24 ; large quantities of others, Why traces of im- 
5 reg : ed new freight cars have been or-| rooms are 12x12 feet; porch, 14 feet; unfinished purities affect metals as they do is a point not 
a. a dered for the Pittsburgh, Cleveland & Toledo Railroad| cellar, 5 or 6 feet in the clear. The bath is yet thoroughly understood 
nade from the Youngstown Car Manufacturing Co., and 500| placed next to the kitchen, in the shape ofa Opacity vation elth tc Chick eaes al tha nal 
speed from the Lima Car Works. closet, for the sake of economy to the occupant,| .) “Goi may be beaten out so thin that a con- 
»s; al Tue Lechner Manufacturing Co., Columbus, the cena ae oo a ts siderable amount of light of a green color will 
3 «very have furnished the Northwestern Lumber Co., Porter’s Sane a td dm nagar mea pass through it. 
vorked Mills, Wi ith PET: the door, it dred matter to heat the bath In chemical work, the changes that bodies 
whtal a : be - roller detachable chain; Spangenburg, room by leaving the door and transom open, undergo are’ of two kinds: physical meat eying 
79 and e a & 0 Warren, 0, and Grocer’s Wooden | until ready for bath. ical. The former changes aK gi” aaelh: 
e that 2 ag us. Carmel, Hil., with chain conveyors. In sa looked; the attention cannot be too strongly di- 
» aan addition to this they have furnished The Anchor Tan- Natural Gas for Puddling. satin’ a them. The physical properties, such 
~ have 1? ~incinnati, with additional chain belting; Lewis| Pittsburgh Telegraph, as crystalline structure, color, hardness, etc 
. sa Foundry and Machine Co., limited, Pittsburgh, with The iron workers at Kittanning, Pa., say that ge sical changes should Re very estefalie 
partly detachable chain for racking carriage on lifting cranes; | in the puddling furnaces natural gas fuel meets all J eG ¢ a 
t wear Smethport Extract Co., East Smethport, Pa., with tan | every want. Any degree of temperature needed Faiteie metals have a distinct color. Most 
aa a bark conveyors and others. can be obtained and kept at a fixed hight. At- of them have a more or less deep gray aaler: 
Tue Akron Iron Co., (Bar and Pig Iron and rie see ge wudt pe iagtef oe - oe This gray approaches more nearly to white 
alee py eh as follows: “Trade for 1883 in our line| The aperture through which the gas is convey- aoe pce = en tea _ 
, ot nearly come up to our expectations, but, under | ed into the burner is never more than one eighth | °%° 4™¢ Dish; caletum, a pale y Fe. 4.7 
traight the circums vd by. - nphgge ; 8 and bismuth, reddish; and gold a bright 
tion of a ‘ umstances, we have no great cause of complaint. | of an inch in diameter, and the mixed propor rene ’ ; 
this 18 ur trade in common bar iron is confined almost exclu-| tions of air and gas enter an iron tube about y : re beedntinne’ 1 
“a ‘ively to the agricultural implement trade, which suffer- |two inches in diameter and perforated with | : 











tion or ed during the fall season both from over production, | small holes, through which the gas escapes and| * Read before the Ohio Institute of Mining Engineers, at 
: : and fr; | : . : Mit. ¢ : . | Columbus, January 9, 1884. 

is sim- m the failure of the wheat crop in the winter| burns. This iron tube is placed in furnaces, — 

an Wheat States, Conseqnently manufacturers in that line| heaters, stoves and grates, where the effects of 
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have been running slow up to January # but from now the best heat are produced with little trouble. Tron TRADE REVIEW AND WESTERN MACHINIST. 
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IRON ORE. 

We hear numerous rumors of extensive sales, but 
none of moment have yet taken place inthis mar- 
ket. Orders have, however, come in for larger quanti- 
ties than heretofore, several lots of 500 to 1,000 tons hav- 
ing changed hands. Apparently well authenticated 
reports are in circulation that upwards of 300,000 tons 
have been placed with Chicago and Joliet parties, about 
half Menominee and half Marquette ores. Another re- 
port is that 75,000 tons of Pilot Knob ore, from Missouri, 
have also been sold in Chicago. Of the sale of at least 
50,000 tons of Menominee Range ores we have positive 
assurance. These sales have no doubt been made at 
buyers’ advantage, but they also indicate returning con- 
fidence on the part of furnacemen—a hopeful sign for 
the future. The question of prices for the coming year 
has been discussed by some dealers, but as yet no defi- 
nite figures have been announced, The general impres- 
sion is that they will open up about as they closed in 
1883, though there may bea slight variation in some 
mines, while in those that sold low last year there will 
be no change. The total shipments from Cleveland 


the past week have been 7,909 tons. We quote: 


No. 1 Specular (non- Bessemer) ores per ton .......: 6.00@ 6 25 
ee EE anys pare eer a Be 5.00@ 5.23 
Non -Buesemer Hematites ..... ..........0 cee ceeees 4.75@ 5.25 
Ménominee Range Bessemer ........................ 6.00 
Menominee RKauge non-Bessemer........ ... ..+.. 4.75@ 5.00 


PIG IRON. 

A very large amount of pig iron has been sold in this 
market since New Year’s, several individual sales of con- 
siderable magnitude having taken place. There is a 
very general feeling that bottom has been reached and 
that the next change will be for better prices. By dili- 
gent inquiry we learn that the following is an approxi- 
mate estimate of the present condition of furnaces in 
the Cleveland, Mahoning and Shenango districts: 


Where located. In blast. Out of blast. 
4 


Cleveland - . - 2 

Mahoning Valley - - - 6 1] 

Shenango Valley . . 9 i4 
Total - - - - 17 : 29 


Local receipts of pig iron the past week have been 
867 tons; shipments, 79 tons. We quote: 


CHARCUAL PIG IRON, 


No. 1 Lake Superior charcoal. ...............+0.5+- $23.00 @25.00 
No. 2 Lake Superior charcoal............ Danes tone 23. 25.00 
Nos. 3 and 4 Lake Superior........ PCA Co aR asemlah wens ane 26.00 


Nos. 5 and 6 Lake Superior... ...................... 23.00@25.00 
Bes A? Be ss Oe TINGE oo coos ccccccceccsevecece «+ 35.00@37.00 
DORR RRRICIOE VO ROGE uve saesicde str eweh oo thed) te tenies « 28.00.@33.00 

BITUMINOUS AND COKE {RKON. 


No. 1 foundry, all lakeores........ .. + «-$21.00@22.00 


Te eae LS sskaseal 20. 21.00 
No. | foundry, lake ores, with cinder mixture...... 20. 21.00 
MET Fa oot Oaks bite cig Vere onee secs cae ckherern 19.00 .@20.50 
No. 1 foundry, native Ohio ores.................... 21.00@22.00 
No. 2same, .. SRR Mn Sale aie lakgid can Pan eee maine 19.00@20.50 
No. 1 silvery, native Ohio ores...... Pare Sl Ue 
eS ae ae ee eS 18.60,.@20.00 
a nee 1850 9.50 
No 1 gray forge, neutral.......... errr fF 
cy es 21.00@22.00 


STEEL RAILS. 

Orders for about 25,000 tons of steel rails have been 
taken in this city during the past six weeks. We learn 
that prices in the West are stiffer; that orders thus far 
booked range from $37 to $39, and that offers by East- 
ern mills to unload orders in the West at $35 have been 
refused. Itis now the belief that more miles of rail- 
road will be built this year than predicted. 

MANUFACTURED IRON, 

A fair indication of the continued improvement in 
trade is shown by the statement of a prominent Youngs- 
town dealer in this city, that trade has been better this 
month than for the same period a year ago. Stocks are 
low and inquiries are increasing, with the object of sort- 
ing up stocks. It looks now as if the belief is general 
that bottom has been reached and that better prices will 
be the rule and not exception. 

Receipts of bar iron the past week have been 962 
tons; shipments, 331 tons. 

Wrovucur Pire—Prices are firm, although business 
this month will, it is claimed, average worse than for 
the same period during:the past 13 years. The cold 
weather has seriously impeded the movement of stocks; 
yet there is a confident feeling that prices are at the 
bottom. Although stocks are not large, it is impossible 
to reduce them this kind of weather. 

SCRAP IRON. 


We hear of no improvement to note yet in the scrap | 


iron trade. Sales are small, and no change for the better 
is expected before the middle of next month. 

Receipts of scrap iron the past week have been 121 
tons; shipments, 331 tons. 


HAKDWakH#e. 


stocks, and jobbers expect a steady increase in business 
from now on. Numerous changes in discounts have 
taken place since the opening of the year, our hard- 
ware quotations having been extensively remodeled and 
enlarged this week. From the Union Steel Screw Co. 
we have received the following circular: 

“ Hereby cancelling our circular quotations of July I1, 
1883, we quote the following discounts and terms for 
Wood Screws of our manufacture, 

List of December 27, 1882. 
Flat Head Steel, - - 70 per cent. 
Round Head Steel, - - 65 “ 
Flat Head Brass, . - 70 v2 
Round Head Brass, - - 60 

Terms Cash. No prices guaranteed. Soliciting your 
favors, which shall have our best attention, we are, 
Yours respectfully, Unton SrEeL Screw Company.” 

Naitts—The nail market is quiet but firm. The 
strike of the Eastern nail-makers has not as yet affect- 
ed the local market. Receipts the past week have been 
561 kegs; shipments, 962 kegs. 

COAL. 

Prices are unchanged, and the market continues steady. 
The mines of this district are all working quite reg- 
ularly. Receipts of bituminous coal at Cleveland have 
been quite heavy the past week, 27,760 tons. Receipts 
of anthracite have been 1,219 tons. 

CINCINNATI PIG IRON MARKET. 
| Reported for IRON TRADE REVIEW by E. L. Harper & Co.| 

The business the past week has been quite large 
in volume, though prices continue about the same as 
quoted last week. Some of the furnaces will not dupli- 
cate orders entered a few weeks since, and in some in- 
stances an advance price has beeu accepted by buyers. 
There is no marked change in the aspect of the market 
and the indications favor an increased business with 
prospects of very firm prices. We quote as follows: 


FOUNDRY.—Hanging Rock Charcoal. No 1, $22 50@$23 50; 
Hanging Rock Charcoal, No. 2, $21 25@$22 25: Strong Neutral 
Coke, No. 1, $19 00@$20 00; Strong Neutral Coke, No. 2, $18 00@ 
$19 00; American Scotch, No. 1, $18 00@s19 0). GREY FORGE.— 
Neutral Coke, $16 75@$17 25. Cold Short, $16 25@$16 75; CAR 
WH tEL AND MALLEABLE—Hanging Rock, Strictly Cold Blast, 
$2775; Hanging Rock Warm Blast. $24 00@$2450; Lake 
Superior, Charcoal all g:ades $24 00@25 00; Southern CarW heel 
Strictly Cold Blast, $26 50@$27 50. 


; Reported for [RON TRADE REVIEW by Rogers, Brown & Co.} 

There is a good deal of life in the market, in spite of 
forebodings. Inquiries have not been so numerous for 
two months as during the past week. Confidence is not 
fully restored, however, and most inquiries are for small 
lots to supply immediate wants. Some large buyers, on 
the other hand, after looking thoroughly into the situa- 
tion, are trying to contract as far ahead as possible. Be- 
tween the two classes of buyers, the aggregate of the 
month’s business has been large. Two newly developed 
facts are affording a strong support to the market, One 
is the almost complete absorption of the large blocks of 
old wheels that have been pressing upon the market for 
some months at St. Louis, Chicago, Detroit and Fort 
Wayne. Another is the very heavy advance orders 
placed with rail mills and the cousequent stiffening in 
the prices of steel rails. Car wheel irons are moving 
well and charcoal foundry grades are in better demand. 
= change in prices has occurred and we quote for 
eash: 


Hot Blast Foundry.—Hanging Rock Charcoal, No. 1, $22 50 
@$23 50; Hanging Rock Charcoal, No. 2, $20 00@22 00; South- 
ern Charcoal, No. 1, $21 00(@§22 00; Strong Coke, No. 1, $19 00@ 
1950; Strong Coke, No. 2, $17 50@$18 50; Strong Coke No. 3, 
$17 C6@$18 00; Soft Stone Coal, No. 1, $19 00@$20 00; Seft Stone 
Coal, No.2, $17 50@$18 50. Fo*ge—Strong Neutral No.1, mill 
16 00@$16 50; Cold Short No. 1 mill, $15 60@$16 00. Car Wheel 
Malleable—Hanging Rock Cold Blast $30 00@$31 00; Hang- 
ing Rock Warm Blast $23 00@$26 00; Southern Car Wheel 
{ren $25 50@$26 50; Lake Superior Car Wheel Iron, $24 50@ 
$25 50; Lake Superior Malleable Iron, $24 50@$25 50. 

CHICAGO PIG IRON MARKET. 
| Reported for IRON TRADE REVIEW by Pickands, Brown & Co. | 

There is a fair demand for small lots and but little 

inquiry for large ones. We quote today (Jan. 22): 


Nos. 1 & 2 Lake Superior Charcoal, $23 00@$23 50; No. 3 Lake 
Superior for Car Wheels, $23 00@$23 50: Nos. 4 and 5 Lake Su- 
perior for Car Wheels, $24 00@$25 00; No. 1 Scotch, accordin 
to brand, $27 00@$28 00; No. 1 Hanging Rock, Charcoal, $26 
$27 00; No. 1 Hanging Rock Coke, $23 $24 00; No. 1 Anthra- 
c te. $22 00@$23 00; No. 2 Anthracite, $21 00@$22 00; No. 1 Amer- 
can Scotch, $21 00@$23 00. 


PITTSBURGH PIG IRON MARKET. 
| Reported for IRON TRADE REVIEW by A. H. Childs, 83 4th ave. 
There is a somewhat better feeling in the market and 
pig iron is firmly held at ruling prices for immediate 
delivery. Quotations are: 


No. 1 Foundry, $!19 00@20 00, 4 mos.; No. 2 Foundry, $18 00@ 
| 19 60, 4 mos.; Gray Forge, $17 25@18 00, 4 mos.; White and Mot- 
tled, $16 CO@l7 50,4 mos ; Warm Blast Charcoal, $22 00@28 00, 
mos.; Cold Blast Charceal, $24 00@30 00, 4 mos. 


LOUISVILLE PIG [IRON MARKET. 

Reported fo: the [IRON TRADE REVIEW by Geo. H. Hull & Co. 

The market is quiet and very firmin prices. There 
are considerably many buyers in the market at their 
figures, slightly under market prices; but furnaces are 
firm and decline all such offers, and sales in consequence 
are restricted. 

FOUNDRY [RON.—Hanging Rock Charcoal, No. 1, $23.25@ 








A considerable improvement is to be noted over last 
week. Country merchants are beginning to sort up 


$21.26; Southern Charcoal, No, |, $21. $22.00; Hanging Rock 
Stone-coal and Coke, No.1, $200 .50; Southern Stone- 


coal and Coke, No.1, $19.00@$19.50; Southern Stone-coal and 


— ito 





Coke, No. 2, $18.00@$18.50; ** American Scotch,’’ $18.00@s19,09- 
Open Silver Gray. $17.50@$18.00; Close Silver Gray, $16.50@ 
$17.00 MriLui-IRONs.—No. 1, Charcoal, $19.00@$20.09; No,j 
Stone coal and Coke, Neutral, $16.59@$17.0); No.2, Stune-coal 
and Coke, Neutral, $16.00@$16.50; No. 1, *tone-coal and Coke 
Cold Short, $16.0u.@$16.50; No. 2, Stone coal and Coke, Coid 
Short, $15.50 ®$16.00; White and Mottled, Cold Short and Neg. 
tral, $14.50@$15.00. Cak-WHEEL Ikons.—Hanging Rock, Uoig 
Blast,, $30.00@$31.00: Hanging Rock, Warm Blast, $23, 

$24.00; Alabama and Georgia, Warm and Cold Blast, $23 .00@ 
$28.00; Central Kentucky, Cold Biast, $25.00@#2s.00. . 


THE PUMPING ENGINE OF THE PERIOD. 
Concluded from Page 54 








centric; and the valves are of the common senj- 
rotative or Corliss type; the ports of the cut off 
are generally double, so that the closing may be 
as quick as p. ssible, and to what extent this is 
accomplished is shown by the figures here exhib. 
ited. ‘The double figures are taken from hoth 
ends of the same cylinder and are cutting off at 
about one fifth stroke. This is as close as cap 
be used at this spesd without the aid of a con. 
denser or largér fly-wheel. Ofcourse the speed 
could be increased under more favorable circum. 
stances almost double. I have previously said 
that the indicator diagram truthfully taken, as 
compared with the standard or theoretical fig. 
ure, indicates the value of that particular valve 
gear and also the economy of the enyine from 
which it was taken. Of course the form of 
figure can be changed at will by adjustment of 
eccentric or other operating device; but hy 
changing the form we also change the value, 
and the greatest useful effect will be obtained 
when the figure is nearest the theoretical: or 
standard in all respects and may be summed 
up thus: The admission line should be at 
right angles to the atmospheric Jine; the initial 
pressure should correspond as near as possible 
to boiler pressure; the steam line should be 
straight and parallel with the atmospheric line 
with sharp cut-off point, low terminal pressure 
aud no back pressure, up to the point where 
compression commences. How near these fig- 
ures approach that standard I leave you to 
judge. 

Itis not a part of this paper to discuss the 
question theoretically as to the most econom- 
ical point of cut-off in this type of engine, nor 
as to whether expansion can be carried further 
by compounding than non-compounding, with 
the most economical results. Good reason and 
a great quantity of facts have been produced by 
the advocates of each side of the question, both 
claiming supremacy; as yet theoretically it has 
not been clearly settled in my opinion; but un- 
der special conditions which may favor one 
more than the other, better results may be ob- 
tained, thus proving that the pumping engine of 
the period (or any other engine for that part) is 
the pumping engine which the period requires, 
and the engine which the period requires 1s that 
engine (other good qualities of course being 
equal) which shall perform the highest duty 
with the same current expense. In order to 
prove this superiority no theories, no matter how 
elaborate or clear they may appear, will be ac- 
cepted, unless checked and verified by actual 
experiment; and the merits and demerits of 
these experiments are sure to be manifest ia the 
qualities of the indicator diagrams. 

I have prepared some mathematical computa- 
tions of these figures in relation to the duty be- 
ing performed by these engines as shown by 
the measurement of these diagrams and have 
sent them to New York to get them verified by 
expert authorities before having them publish- 
ed; which I intend doing, because these dia- 
grams, in my opinion, represent two distinct 
orders of facts. In the first place, the steam 
figures, measured alone, represent the indicated 
power; but measured in connection with the 
water diagrams, they represent the net power of 
the engines, because the measure of the water 
diagrams is just thesame as though we were 
measuring the power of the engines by the 
brake, and estimated at an evaporation of 7} to 
1 we get 82,000,000 foot pounds duty from these 
figures. 

In conclusion, I will briefly say that in the 
matter of refinement in construction, ¢.e., de- 
vices for the operation of steam valves, clearance 
at ends of cylinders, &c., are matters requiring 
skill and thought, and ought not to be lightly 
treated when considering economy; but there 
is little hope fur ingenious dodges as substi- 
tutes for plain, simple devices which, after all, 
only accomplish the same ends at much greater 





risk of operation on account of complication. 
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Young & Locke, 


EALERS in New and Second-hand 


hinery, Engines, Boilers 
and Pumps. Gas and Steam Pipes of every 
—- 


TITUSVILLE, PA, 


E. FAWCETT & SON, 
ALLIANCE, OHIO. 
Manufacturers of 





IMPROVED 


Portable Saw Mills, 


Suitable for Threshing Engines, 
ALSO, 


Direct Acting Engines 


Coupled to Mill without Belt. 
SEND FOR CIRCULAR. O4 





Ci{eaPtsT STEAM Pump. WoRL®” 
) si UN | OUR’ 
‘Boiler Feeder 


CTLY FIRST 


(,NU" = By is 
THe MitteER COMPAN 
CANTON, OHIO 


uaranteed 


yr No Pay 














WM. GLEASON, 


Manufacturer of 


Machinists’ Tools, 


Send for Circular and Prices. 
84 . _Rochester, N. Y. 


THE STANDISH 


FOOT POWER HAMMER 


—OR — 


OLIVER. 
Patented July 10, 1883. 
It is especially adapted 
to making 
CARRIAGE 
And other light Forgings. 
Weight 500 pounds. 


Send for Circular. 
— 


CAPITAL CITY MACHINE 
WORKS, 
Manufacturersof 
Punching 
Presses, 
Emery Grinders, : 
Cornice Brakes, = 
etc. 














COLUMBUS, OHIO, 


» A. SMITH, Agent for Westrnes 
154 Lake Stree Chicago, Il). 58 





OHIO. 





SW ef LEY ELAND, 


N 4 


Cc 





_ HARMON, CIBBS & CO., 


CORRY, PENNA., 
PLAIN SIDE VALVE AND AUTOMATIC CUT-OFF 


Steam Engines. 


Send for Price List of Engines and Boilers. 
J. A. Propries & Co., 


hicago 


Office, 28 South Caual Street. 64 





ASPHALT AND ASBESTOS. 





Roofing Felt, 


Roofing Paint, 


Black Varnish, etc. 













Manufacturers of SF CROOKED JO/y 
Sh RIRARAD AOE WAG 
P ee) 


‘Tp sept \s'> 





Slaters’ Felt, 
i These Minerals are combined to form the Protective or Surface 
Roofing Pitch, Coating forour ‘‘A. & A.’’ Brand Patent Interlocked Ready 
Roofing. The only way of making a perfectly water-tight 
joint in Ready Reodes. We have the references that will con- 
vince you that this Roofing is DURABLE, FIRE, WATER and 
ACID PROOF. Easily applied; one-third the costoftin. 4 

trial order at very low price. Circulars and Samples free. 


Cincinnati Roofing Co., 
CINCINNATI, OHIO. 24 


For ‘Lin and Iron Roofs. 
Asphalt, 
Asbestos and 




















Garry Iron Feoofing Co. 


The Largest Manufacturersof Iron Roofing in the World. 


Manufacturers - 
IRON ORE PAINT 


of all kinds‘of 
IRON ROOFING a Chien. 
152 to 158 MERWIN ST., 


CRIMPED 
CLEVELAND, O. 

















ND CORRUGATED 
SIDING, 

Iron Tile or Shingles, 

Fire-Proof Doors, 

Shutters, etc. 









Send for Circular an 
Price List No. 85. s 



















Factory: Pro- 
vidence, R.I. 







HORIZONTAL BOR- 
ING MACHINE. 


73 Offices: 220 Franklin street, Boston, Mass., 228 Lake street, Chicago, III. 





Cleveland Foundry. 
CASTINGS 


Chilled Faced R. R. Frogs. 


For Machinery and kolling Mills. 


Car Wheels 


all sizes and kinds, with and without Axies. 


STREET RAILROAD TURNOUT. 
Nos. 9, 11, and 13 Winter Street. 


BOWLER & CO. 








RIVETS 


Freight -« Passenger 


Send for our Catalogue, 


BOILER, TANK, BRIDCE AND 


; TRACK BOLTS. 
STANDARD RIVET CO. 93 Cleveland, Ohio. 





Elevators. 


L. 8. GRAVES & SON, 


Cor. Center and Frank Streets, 
ROCHESTER, N. Y 


No. 8 Screw Machina. 





| (lease Mention this Paper.) 


| 





Wood Rim Pulleys 


of ail sizes for double 
and single belts, 
Also, SHAFTING, 
HANGERS and 
IRON PULLEYS, 
Responsible agents 
wanted where I have 
none. Address, 
W. A. Woodward, 
Fletcher, cor Rock St., 
LOWELL. MASS. 





Address, TAYLOR MFG. CO. 
Chambersburg, Pa 














The Cleveland, Mt. Vernon and Delaware 
RAILROAD. 





@Cx* 


** Cleveland, Akron « vol.mbus.”’ 
——_e——— 
In effect November 18, 1883, based on Centra} 
Standard Time. 
GOING NORTH. ao eS 
































STATIONS. | No. 1. | No. 8. |No. 5.) No. 7, 
Leave 
Columbus. 6 45 0 abeia Spree 16 50 
Westerville.| 710 1205 |... 17 18 
Centerburg.| 7 52 I Ae Ae 18 04 
Mt, Vernon.| 8 37 B /13 31D 18 508 
Gambier....| 8 49 eo ee 19 0] 
Danville....| 9 09 14 OL 19 23 
EL a coe | 9 21 ae Se 19 35 
Millersburg. 10 14 14 59 5 30am)... 
Fredricksb’g}10 37 15 19 5 51 
Orrville... ..)11 12 15 50 6 50B 
Warwick ...|11 36 16 1] 7 16 
Clinton.. .../1l 42 16 16 7 2 
Akron....... 11915 1646 = |7 57 
C’yahoga F’s/12 30 16 58 8 ll 
Hudson ..... 12 50 17 15 8 30 
Ar. Clevel’djl4 12 18 25 9 50 > 
GOING SOUTH 3 
No. 2 No. 4. | No. 6 No. 10, 
Leave. | 
Cleveland.....| 8 00 14 00 115 15 |16 50 
Hudson aR ee 5 10 |16Q80 18 15 
Cuyahoga F’s.| 9 35 15 28 16 54 (18 50 
Pi ere -| 9 51 15 44 17.1) (19 45 
CUMGOM, ....... 10 22 16 16 \17 43 ae 
Warwick 10 26 1621 =| 17 48 ‘t 
Orrville ...... 10 51 16 47 Se ol eRe 
Fredricksburg)11 22 17 18 eee 
Millersburg ..}11 45 17 40 \19 10 | No.8 
US ae 12 32 > ae BARE | 5 50 
Danville. .. .|12 44 _. we ee 6 04 
Gambier. ....}18 04 19 01 3.5.1¢ 2 
Mt. Vernon. ./13 29D 19 26S |...... 6 50B 
Centerbur, .|14 01 * a eee 7 25 
Westerville ..j)14 45 20 45 all 8 13 
Columbus arr./15 10 21 10 | chs 0 OMS 











The system used in the above table consists 
in avoiding the confusing division of the day 
into two equal portions of 12 hours each, and 
employing instead a continuous count from 
lto 24. he days begins at Midnigist, as urder 
the common system, but there 18 no possibil- 
ity of confusion between the forenoon and 
afternoon hours. E. T. AFFLECK, 

Gen. Pass. Ag’t, Columbus, 0. 
GEO. D. WALKER, RECEIVER. 
N. MONSARRAT, Gen’! Supt. 


New York, PENNSYLVANIA AND OnI0 
RAILROAD. 


New York, Boston and the East. 


The shortest and quickest route to Pittsburgh, 
Washington, Baltimore and the Southeast, 

Central or Ninetieth Meridian time, 33 min- 
utes slower than Cleveland city time. 

Until further notice trains will leavo the 
pew Certral Depot, South Water Street and 
Vialuct,as follows: 

6 50A v LIGHTNINGEXPRESS (daily) 
efi. sleepingand hotel coaches from 
Leavittsburg. 8:35 a.m. To New Yerk, Albany 
and Boston withoutchange. Arrives at Mead- 
ville 10:40 a.m., (dinner); Franklin, 12:08 p.m, 
Oil City,$12:30 p.m.; Corry, 12::5 p.m.; James; 
town, (Lake Chatauqua) 1:35 p.m.; Buffalo, 
5:50 p. m.; Rochester, 8:20 p.m.; Hornellsville, 
6:00 p.m.; (onpeer) Corning, 7:25 p.m.; El- 
mira, 8:05 p.m.; Binghampton,} 10:05 p.m.; Al- 
bany, 5:00 a.m.; Boston, 1:45 p.m.; arriving 
at New York, 6:15 a.m. 
2:20P LIMITED EXPRESS, Pull- 

* ef¥8. Sleeper Cleveland to New York, 
(daily). Arrives at Meadville, 6:30 p. m.; 
Jamestown, 8;47 p.m.; Salamanca, 9:45 p. m.; 
New York, 10:10 a. m. 

11:00 P We NIGHT EXPRESS, (daily ex- 

, of. cept Sunday), Sleeping Coach 
from Leavittsurg to New York without 
change. Arrives at Youngstown, 1:50 a.m.; 
Pittsburgh, 5:50 a. m.; Washington 0:00 a. m. 
Baltimore 00:00 p. m.; Meadville, 3:25 a. m. 
Corry, 4:59 a,m.; Jamestown, 5:57 a.m.; Buffa 
lo, 9:20 a.m.; Rochester, 12:58 p. m.; Hornells- 
villle 11:00 a.m.; Corning, 12:07 p. m.; Elmira 
12:40 B: m.; Binghampton, 2:19 p.m.; New 
York 9:10 p.m, 

2:20 P PITTSBURGH EXPRESS, 

. oli. daily, through without 
change. Parlor Car, Cleveland to Pittsburgh, 
arrives at Youngstown, 5:00 p.m.; Pittsburgh, 
8:02 p.m.; Washington, 7:09 a.m.; Baltimore, 
8:19 a.m 
4:10 P MAHONING ACCOMMO- 

. 21. DATION, stopping at all 
way stations. Arrives at Youngstown, 6:55 
p.m; Sharon, 8:01 p.m; Sharpsville 8:10 p.m; 
connects at Leavittsburg with train No. #0 
for Meadville and intermediate points, ar- 
rives at Meadville, 11:05 p.m. Pittsburgh, 00:00 


p.m. 

6:50 A PITTSBURGH EXPRESS, 
. et¥l. —(daily) through without 

change. Arrives at Youngstown, 9:30 a..; 

Sharon, 10:30 a.m.; Sharpsville, 10:40 a m.; 

Pittsburgh, 12:45 p.m. Returning, leave 

Pittsburgh, 4:15 a.m., 7:45 a.m., and 12:55 p 


m. and 3:45 p.m. 

10:35 A YOUNGSTOWNE PITTS- 
- Mie BURGH Accommodation, 

stopping at all Way Stations, arriving at 

Youngstown 1:30 p.m.; Pittsburgh, 5:45 p.m 

Trains arrive at Cleveland, 6:15 a.m., 6:30 p 

m., 10:30 a. m. 1:05 p.m., and 9:45 p.m. 

R@e This is the only route by which pas- 
sengers can reach Corry, Elmira, Bing- 
hampton, New York Cit , and intermediate 
points WITHOUT CHANGE, No change 0 
Boston and New England cities. 

Baggage Checked Through to All Points East 

Bqy” Through Tickets and information re 
ga the route can be obtained at the 
office 181 Bank street, and at newDepot of 
New York, Pennsylvania and Ohio Railway, 
South Water street and Viaduct, Cleveland. 

Fe Wit 
Agt., Clevelan 40. 

’'M.L. FOUT:, 
J. M. FERRIS bass. Agt..181 Bank st., 
Gen. Man’gr, Oleveland Clevesand. 
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will Low Water Cause a Boiler Explo- 
sion? 
Concluded from Page 50. 


s 





may, or may not, explode a boiler; 
also that boiler explosions may be 
caused by low water and by a num- 
ber of other causes, BolLer. 
New York, January 5, 1884. 


2° @ oe 





A New Pulley. 

A pulley of decided novelty, the 
manufacture of which has just com- 
menced at three points in the Uni- 
ted States, is illustrated herewith. 
It is the invention of Messrs. Har- 
mon H. Fulton and Christoph Olsen, 
both of the Indianapolis Machine 
avd Bolt Co. By reference to Fig. 
Lit will be seen that the pulley 
consists of three parts—the rim, the 
center and the hub. The rim and 
center are of steel, while the hub is 
malleable iron. One great feature 
of the Fulton Pulley lies in the cor. 
rugations of the steel center, or 
disc. Every machinist will at once 
recognize the immense additional 
strength imparted to the pulley by 
these corrugations. They may be 
laid on concentrically, as in the 
cut, or radially, to meet the wishes 
of users. The corrugating of these 
discs is done by a powerful press 
made especially for the purpose, 
after long and expensive experi- 
menting. The sheet of hot steel is 
placed in the press and the die 
brought down with great force, not 
only corrugating the disc, but 
punching out every alternate “ear,” 
by which the rim is afterward to 
be made fast. The withdrawal of 
the die pulls up the other alternate 
ears, thus by one operation leaving 
the center fully corrugated, and the 
ears bent alternately to one side 
and the other, ready: for finishing. 
The rim, as before stated, is of 
steel. This rim is drawn around 
the centre of the disc while cold 
by powerful machinery, and there 
riveted to the ear. The place of 
meeting of the two ends of the rims 
is a double joint, and as strong as 
any other joint in the periphery of 
the pulley. The hub is cast in two 
halves, one for each side of the 
wheel; the face ef each half being 
cast with a corrugation to fit snug- 
ly to that of the steel disc. The 
two halves of the hub are placed in 
position and bolted firmly together 
through the disc. 

A sectional view of the pulley is 
shown in Fig. 2, and fully itlus- 
trates the method of joining the 
various parts. This cut also shows 
the form of the corrugations on 
the steel disc, with the alternate 
ears on either side riveted to the 
rim. The rivet holes are punched 
and the riveting completed while 
the pulley is in the chuck, so that 
when it is released the pulley is 
made. Fig. 2 also shows the hub 
with its corrugations closely hug- 
ging the disc, held there by the 
bolts. 

A split pulley*is also made under 
the Fulton patents, which is so 
cheaply done as to bring the price 
down nearly to that of the ordinary 
pulley; in other words, almost 50 
per cent. cheaper than the ordinary 
iron split pulley. Following are 
the advantages claimed for this in- 
vention: First, it is lighter than 
any other metal pulley now in use, 
having only about half the weight 
of the lightest of these. Second, it 
is fully as strong in doing its werk, 
and is absolutely free from any 
danger of breakage. Third, it is 
perfectly balanced from the moment 
the rim is drawn into position. 


Fourth, the lightness of the pulley | 





admits of a far lighter hanger, thus 
decreasing cost inthis way. Fifth, 
the friction is greatly reduced, en- 
abling a lighter shaft to do the 
same amount of work. Sixth, a 
great saving of labor is effected hy 
using the Fulton Pulley, when 
placing it in position, because of 
its extreme lightuess. 

One of these pulleys has been 
subjected te asevere test, with such 
satisfactory results, that we give it 
here. The pulley was 30x12 and 
was put on the main shaft in the 
Indianapolis Machine and Bolt 
Works, in place of a 28x8 pulley. 
The belt was not even let out to 
allow for this difference in size, but 
was forclbly stretched on just as it 
was. So great was the strain that 
one side of the lacing burst, and 
it took thecombined strength of. 


five men to put the belt on. Yet 
the pulley sustained ‘the strain 
with no sign of giving. It was at 


once put to work, and drove two 
large Sturtevant fans, two bolt cut 
ters and a couple of tappers, with 
perfect ease. 

The Fulton Pulley will be manu- 
factured by three well known firms, 
The Indianapolis Machine & Bolt 
Works, Indianapolis Ind.,The John 
T. Noye Manufacturing Co., Buffa- 
lo, N. Y., and the Falls Rivet Co., 
of Cuyahoga Falls, O. The stand- 
ing of these establisoments is a 
guarantee of the. excellence of the 
work on the new pulley. 


FOR SALE. 
MALLEABLE IRON WORKS 


of Akron. Two large Annealing Ovens with 
equipments for same; Japanning and Tinning 
Rooms; good Boiler and Engine of 25-horse 
wer; machine and store house two stories, 
x50 feet, containing pulleys, hangings, 
benches, polishing barrels, etc.; Moulding 
Foundry 50x70 feet, including cupola. ladles, 
crane, core-oven and air-furnace with a fine 
high stack. 
our buildings and one acre of ground well 
located. Shipping facilities the very best. 
Buildings and machinery all naenty new. The 
whole will be sold at a bargain aud on reason- 
able terms of payment. Enquire of 
A. B. TINKER. at Buchtel College. 


- WANTED. 


ANTED, a good mechanic in every ma- 
chine shop and foundry to get up clubs 
for both the Weekly and Monthly TRADE RE- 
VIEW AND WESTERN MACHINIST. We 
give the best rates to clubs, and pay better 
commissions to those who get them up than 
any other journal published, For particulars 
or specimen copies address 
DAY & CARTER, Publishers, 
122 Water Street, Cleveland. O, 


OR SALE,—A half interest in au estab- 

lished and stapie manufacturing businese 

within 50 miles of Cleveland. For the right 
man a good opening. Address J.K. B. 
tf Care Trade Review, Cleveland, O. 


ANTED—SITU ATION—By a practical 

machinist of seven years’ experience at 

lathe work. Best of references. Address 

T. F. L., care Trade Review, 122 Water Street, 
Cleveland, O. tf 


OR SALE—Dormant scale—with two iron 
columns and sliding poise; aiso double 
beam and gradvrated pendulum. Ca wae & 
2,500 lbs. Size of platform, 30x36 inch. Nearly 
new. Address DAY & CARTER, | 22 Water 
street, Cleveland, O. tf 
ANTED—PARTNER in two or three 
good ; aying manufacturing businesses. 
For particulars address F. H. Co., care 
Trade Review. 
OR SALE, a fine piece of property on Jen- 
nings Avenue, of feet, near the 
Nickel Plate Railroad. Well located for 
building or manufacturing purposes. We will 
sell this at a bargain, and invite a call. 
A.D. MORTON & SON, 
326 Euclid Avenue, Room 6. 10 tf 
OR SALE.—A first class medium CIRCU- 
LaR SAW MILL, new, never been used. 
Will be sold cheap. Address M. & Co., care 
Trade Review. 51-tf 


‘de = ae ae, PANE) Se 
Prepared 


Roofing. 


For Steep or Flat Roofs. 


Applied by ordinary workmen at one-third 
the cost of tin. Circulars and 
samples free. 


Tr. WEY , 
32 John Street, New York. 























A. L. WRIGHT, 


MANUFACTURE OF 


EngineLathes 


Lowell, Mass. 3 





ANTI-FRICTION 
Roller Detachable 


Chain Belting, 


For Elevators, Con- 
veyors, Carriers. 
etc., and for 
Driving Purposes. 


Recommended as a su- 
perior chain belting,hav- 
ing greater wearing sur- 
face, and in connection 
with tre Friction Roller, 
longer lived, than any 
similar belting. 

Manufactured and sold 
by the 


Lechner Mfg. Co., 
Columbus, O, 


Send for Catalogue and 
Price List. 24 








Stewvart EXeater Co., 
Manufacturers and Patentees of 
STEW ART’S 


Patent Heater Pur’fier 
And Water Catcher 
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with Bronze Metal Valves and Plungers, with 
new device for connecting the Rod to Plunger. 
Send for illustrated Catalogue. 
STKWART HEATER CO., 
56 to 60 Mechanic Street, 
15 BUFFALO. N.Y. 
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TRAVELER’S RECISTER. 


Lake Shore & Michigan Southern. 

The time given is the new standard (Nine- 
tieth meridian) time, which 1s thirty-three (33) 
minutes slower than Cieveland time. 

TRAINS GOING EAST. 


22a m 
*6 37am *P02am 
Elyria Accommodation +8 07am 
Pt.Clinton Accomd’at’n +10 87am ....)° ... 
Buffalo Accommodation +10 87a m +10 
N.Y and B’t’n Fast Ex. *1 57pm *2 
Cincinnati and St Louis Ex 
Conneaut Accom’dation .......... 
Night Exp via Norwalk + 9 42 pm +10 
Night Exp via San’sky... 944pm 
TRAINS GOING WEST. Arrive. D 

r 


Fast Limited Express... *11 55am *12 
Mich. Ex. via Sandusky *2 22am *2 
Chi. Ex. via Sandusky. {607am 6 
Mich. Ac. via Norwalk. .......... 
Conneaut Accom’dat’n. +8 12am 
Toledo Ex. via Norwalk +12 52pm 
St. Louis Ex.via San’ky *1 02pm 
Chi. Pac.Ex. via Nor’lk. *6 02pm 
Pt.Clinton Accom’dat’n .......... 

Sunday trains for Nottingham—Departs: 
om and 1:47 p. m., return at 9:37 a. m. and 

: mM, 

Reference marks—*Daily. +Daily except 
Sunday. {Daily except Monday. 


Cleveland, Columbus Cincinnati & indianapolis. 


Central standard time, 33 minutes slower 
than Cleveland time, 
IVALS. 


ABR 
No, 2Col. & Cin. & Ind’polis Ex. ....*6 45 a.m 
N>.8C. L. & W. and Galion Exp.... 9 10 
No. 12 St. Louis & New York Exp...*2 50 p.m 
No 6 Indianapolis & Columbus xp 9 55 
No 4Columbus & Cincinnati Exp. .*3 20 
No. 10 Wheeling Express. .......... . 6 45 
No. 14 Cincin. New York fast line,..1 10 a.m 
DEPARTURES, 
No, 1 Cincinnati & Columbus Exp...*7 30 a.m 
No. ll Creve, Indianap.& Wheel’g Ex 6 40 
a 


Lee 


9 

BBS R ze 
Pee 
Beee ee 


$Se 

SSRs 
Org S'S SS 
SSSES 


No. ; ee St.Louis & Cin. Ex.. .**1 40 Pm 
No. 6 Night Express, ..........,...... *6 40 
No.7 C. L &W.and Galion Exp ... 4 30 

Pp 


1 2 
**This train runs daily to Indianapolis and 
St. Louis, and daily, except Sunday, to Cincin- 


nati. 
Cleveland & Pittsburgh. . 
The time given 1s the central standard time 
thirty-three minutes slower than Clevelan 
me. PART ARRIVE. 
Pittsburg & Whecling.... 8 00 a.m 
RES TE ee 2 00 P.M 6 26 
Alliance Accommodation 8 15 
Ravenna Accommoda ... 4 50 
Night Express ........... t1IL1OP M 5 55a." 
Newburg Accom’dation..10 30 a.m il 40 
Newburg Accom’dation..12 00 m. 1 20 P.M 
+ Night Express ruus daily, except Satur- 
day, by way of Wellsvil'e, and on Saturday 
by “ay of Alliance. All other trains daily 
except Sunday. 
“The Nickel Pilate.” 
Ninetieth meridian time. 


DEPART 


Going East. ARPIVE. 
Buffalo Accom......... 10 22 a.m. 10 27 a,m. 
Conneaut Accom. .... 3 52 p.m. 
teat teem 
TOMeNt.... .. craze - -m. 12.17 p.m. 
Going West. REIVE. DEPART. 
Chicago Accom........ 647 a.m. 
Conneaut Accom....... 8 57 a.m. 
Bellevue Accom ....... 4 52 p.m. 457 p.m. 
Local Freight .......... 1244p.m.. 122 p.m. 
Rocky River Accommodation departs 5 62 


a.m.; 1 o pm. 
Euclid Accommodation departs 702 a.m.; 
11 42 p.m., 5 17 p.m, 
4, All trains daily except Sunday, 
New York, Pennsylvania & Ohio. 
Wew standard central, or Ninetieth meridian 
time, 388 minutes slower thun Cleveland city 


time, DEPARTURES, a.m. . 
N. Y. & Pitte. Express.... ...... * 6 50 1 00 
Youngstown & Pitts. Ac......... 10 Ee 
Fast N. Y. &Pitts. Express........... * 220 
Mahoning Accommodation............ 410 
N. Y. and Pitts. tw eacktes pi 11 00 

ARRIVALS. a.m. p.m. 
New York Express.... ..........*6 15 
abootng Valley Ac..... ° -. 10 20 ree 
Fast N.Y. & Pitts. Ex .......... aay * 1 05 
N.Y. & Pittsburgh Ex..... .... ox o* 6 8 
Youngstown & Pitts. Ae........ iene 9 45 

* Sunday trains. 
Valley Railway. 

Central Standard time. 

: t ; ARRIVE. DEPART 
Wheeling Junction........ 947 A.M 3802 a.m 
CNRS » 0 cécnite 0 ot as0s ads 107P.M 6547 P.M 
“peers Junction......... 547P.m 2652 P.m 

Special trains leave on Sunday at 3,50 P.M., 


arriving at Cleveland at6.42 P. M. 
Depot foot of South Water Street. 


Connotton Valley Raliway. 

Standard Time, 
Trains arrive: A.M. P.M. 
Canton,sherrodsville &Coshe’ton. 9 47 7 07 
Canton & Coshocton ee 1 02 


4:17 p.m., 6:42 p. m., 10:07 p.m. 

Trvins leave Clevelani, A.M. P.M. 
Canton, Coshocton & Sherrodsville 7 02 
Canton & Sherrodsville ......... 2 07 
Canton & Coshocton...............7 02 8 42 
Kent accommodation......... 5 


Trains arrive, Kent Acoom modation 7:37 p.m. 
Bedford 8:46 p.m., 1:27 p.m., 6:55 p.m.; New- 
burgh 2:32. 

Depot corner Huron and Ontario streets. 

Akron & Columbus Railroad, 

Cleveland, Akron & Columbus Kailroad, 

rupming over Cleveland & Pittsburgh Rail 


road to Hudson, for Akron, Columbus, . 
ARRIVE. DEPART. 
WR BRS 0% 2 30 P.M 8 2 a.M 
a, Fee 7 30 200P. u 
Accommodation........10104.m . B45 P.M 
. Lorain & Wheeling. 
ARRIVALS, 

& Cleveland Express,...... T16P.M 
Uhrichsville Express.... ....... .... 9 a.m 
Wheeling & cist lead Waorens 110 

Jleveland Express....... A.M 
Ubrichsville Express ............ -. 5 00 Pim 
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THE NICKEL PLATE. 


New York, Chicago & St, Louis Railroad. 


The paseenger equipment of . this new trunk 
line is all pew and is supplied with the latest 
appliances necessary to safe, speedy and com- 
ton, ming B 

cago, Passen 
leave Union Depot. 





r Trains arrive at and 
an Buren street. 
































Following is time in effect Nov. 18, 1883, 
and until further notice: 
GOING EAST, 
Local Lora Coneaut, 
Pase’n’gr| Pase’ngr.| Accom, 
Ly. Chicago... 7.20 QO cs eee Ae. 
Ar. Vaiparaiso..| 937 |......... 
“ Ft. Wayne Rat Ba 
et gk I Ta Sr ee 
“ West Leipsic| 845 | ........ .J.:........ 
*. Arcadia .... fate LAS i ee ae 
** Fostoria... kg AEE IE TS. +H 
“ Gr. Springs tig ATE? 4 Sea ae 
“ Bellevue... 6 12 POPS, CREE 
Ly Bellevue ...| 6 22 7 52am 
Ar Lorain...... 7 50 ee mee, 2D 
Ar Cleveland... 9Capm) 03 T.....,.:. 
Ly Cleveland. 3 52 pm 
Ar Painesville 05 
“ Ashtabula.. 6 03 
** Conneaut... 6 32 
OO RNOd. 2. ib N54). SSC ED boars! 3... | 
Sas CN i tese sit MEME (Bie ehas sb. 
eR Repiptiiete: os: 9 Geet tigre er 
GOING WEST. 
Local Con’eaut 
Pasen’gr.|Pase’ngr.| Accom. 
Lv Buffalo......|----....- 
AP Dunkirk... .|+.+:-.5.- 
ieee al Bebes obebe 
“ Conneaut ....|--..-6.--: 
“ Ashtabula...|.......-: 
“ Painesville ..|.......... 
“ Cleveland. :. |... ..... 
Ly Cleveland...| 6 47am 
Ar Lorain....... 7 58 
Ar Bellevue 917 
Ly ae Seis or Oe 
r. n 9 44 
be Fostoria... 10 22 
* Arcadia..... 10 84 
* West Leipsic| 11 30 
“ New Haven.| 1 35 pm 
“ Ft Wayne 1 52 
“ Valparaiso, 5 55 
“* Chicago...... 7 52 











For inf.rmation, call on nearest Agent of 
the Company or address i 


B. F. HORNER, 

oF Gen’! Passenger Agent. 
. »¥ LEWIS WILLIAMS, . ‘ 

; é General Manager, Cleveland OQ, 


see Laine. 
Cleveland, Columbus,Cincinnati & Indianapo 
lis Railway. 
The Great Central Trunk Route to 
the Ohio and Mississippi 
Rivers. 


Three Trains Week Days, 


TWO TRAINS SUNDAY. 


Leave Cleveland with Through Palace Coaches 
and Elegant Sleeping Cars for 


Columbus, Cincinnati, — 
Indianapolis, Terre Haute 


and St. Louis 
A7 ith out Change. 


This is the only line making Direct Connec 
tion with all the principal Trunk Lines of the 
East for all Southern, Southwestern and 
Western points, either by way of Cincinnati, 
Indianapolis or St. Louis for all railway towns 
in Missour:, Arkansas, Texas, Kansas, Ne- 
braska, Colorado, New Mexico, Old Mexico 
and the Pacific Coast. 

Equipment New and Comprising 
all Modern Improvements. 
The Best Roadbed and Safest Road 
in the West. 

Tickets by this popular route for 


sale at all regular ticket offices. 
E.B. Thomas, 0. B. Skinner, 
General Manager. Traffic Manager. 


. J. Smith 
Gen’! Fass. Agent, CLEVELAND, O° 


JOHN H. O’MARA, 
NEW LISBON, OHIO, 


Manufacturer of 
the celebrated 


EXCELSIOR 


DIAMOND GRIT 
{Qe can '| 


yy La 


FOR WET AND DRY GRINDING, 


AND FAST CUTTING. 
Manufactured in sizes from 8 feet 6 inches to 
8 fect in diameter; in thickness from 6 inches 
to hay inches. Orders solicited. 











re JOHN H. O'MARA. 





DEADSTROKE __ 


‘Power Hammers. 
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DIENELT & EISENHAR - 
MAKERs, 


1306 Howard Street, Philadelphia. 








thoroughly cleaning a set of tubes in 6 minutes. 


~The Cyclone Boiler Flue Cleaner, 


Gerlach’s pat. June 5, 1883. 


The auger sh iped steam passage gives the steam a spiral motion the entire length of tubes, therepy 


Improving the draft, saving fuel and labor. 


No steam user should be without one. 


Circulars free, liberal discount to dealers. 
93 


CRESCENT MANUFACTURING Co. 
5 Michigan street, Cleveland, 0. 
















subscription made known on application. 


Established ceteae* THE MEKCANTILE AGENCY. 
. G. DUN & COMPANY, Proprietors. 

This establishment supplies (to subscribers only) all necessary information as to the 
standing, responsibility, etc.,of merchants, traders, manufacturers, public companies, 
etc., through the United States, their Teriitories and British North America. Also. 
colle¢tions and attends to legal business generally. It is the oldest and by far the most 
complete and extensive system ever organized for the accommodation of bankiug and 
mercantile interests and for the general promotion and 
books published quarterly. Cleveland Office—Rooms 4 and 5, No. 121 agp on Terms of 

J 





[94 Branch Offices. 


makes 


rotection of trade. Reference 


R. P. CATTRAL Manager. 
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~CORRY CITY IRON WORKS, 


CORRY, PA., manufacturers of all sizes of 
Portable and Stationary Engines and Boilers, 
and all kinds of Plate and Sheet Iron Work. 
Celebrated Gladiator Agricultural Engine, 
the lightest ard safest enginc built, having a perfect Spark Arrester. Send for Circular. 


Also manufacturers of the 





The Griffin Road Machine Co. 


The Griffin Road Machine Co. 


MANUFACTURERS OF 


Road and Track Machines, 





CITY SURVEYOR’S OFFICE, 


LANSING, MiCH., May 3, 1883. 


Gent&,--We have had your machine running fora month, and are highly pleased with it. 
It os already more than paid for itself by the saving of labor. 


H, D. BARTHOLOMEW, 
City Surveyor. 





Length of Frame, 
10 feet. 


Wood-Working Machinery. | 
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PRICES—NO. 2. 


To plane on side and match, 4 rolls, 


To plane two sides and match, 6 rolls, 


To surface 1 side without matching 4 rolls, 400 
To plane one side and match, 6 rolls, ..... 565 
650 
To plane 2 sides without matching. 6 rolls, 500 


WILLIAM TEAL, 
ROCHESTER, N. Y. 








CREAT WESTERN OIL WORKS. 


ILLUMINATTG OILS, LUBRICATTG OILS. 
Navhtha & Gasoline. 


Orders solicited in Bulk, Barrels or Cases. 


Scofield, Shurmer & Teagle, 


ADVERTISERS 
Can learnthe exactcostof 
any proposed line of Ad- 
vertising in American 
Papers by addressing 
Geo. P. Rowell & Cos 
Newspaper Adv'g Bu- 
reau, 10 Spruce St., N.Y, 
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‘THE DETROIT | 


A. Lubricator Ga. 


SICHT FEED 


, AUBRICATOR CUP%, 


For oiling valves and 
cylinders of steam en- 
fines, by the only pen 
ect method, through 
the steam pipe. The oil 
B| passes in sight, drop by 
i" drop, into the column 
of steamwhere it vapor- 
¥ izes, thus 
! STEAM IUBRICA 
c oiling perfectly every 
part reached by the 
Oil, black or white, 
Saves from 50 to 





pocomine 8 
aN ay 


Any ‘Clean 


steam. 
light or heavy, may be used. 3 
90 per cent. in oil and wear of machinery, thus 


paying for itself several times a year. A cup 
will be sent to responsible parties on twenty 
days’ trial if desired. In ordering give dia- 
meter of cylinder. 

NOTICE. 

The first lubricators ever made, showing the 
oil passing drop by drop through a transpar- 
ant water chamber, were devised by us, and 
the s»me are fully embraced by many Letters 
Patent owned and controtled by us, which 
have been sustained in several hotly contested 
legal contests. Our customers, therefore, need 
have NO FEARS in their purchase and use. We 
are the sole owners of the “Sight Feed’’ fea- 
ture as claimed by us, and we shall hold pur- 
chasers and users responsible who are en- 
crosching upon our rights by the unlawful 
use of our device. 

DETROIT LUBRICATOR CO. 


Office 98 Griswold street, Detroit, Mich. 





Note—In our recent suit against the Amer! 
can Lubricator Co., of Detroit, before Justice 
Stanley Matthews, of the U. 8S. Supreme Court, 
involving their “Sight Feed” feature, a decree 
was rendered in our favor August 20, 1881. 

(Mention this paper.) 
3a3> WM. BINGHAM & CO., Sole Agents for 

this territorv 








MACHINERY FOR 


Straightening & Cutting Wire 


Of all Sizes to any Length. 
Send for Catalogue. 


NO. ADT & SON 


New Haven, Conn., U. 8S. A. 
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BOILER CLEANER 


AN AUTOMATIC DEVICE 


FOR REMOVING MUD 


Preventing Scale 


AND FOAMING. 
Patented 1875. 


simplest, Best and Cheapest. ‘ How to Keep 
or Clean,” a 72-page book, sent free to 
apy address, on sending yeur name on a Postal 
Card. James F. Hotchkiss, 








94 John Street, 
NEW YORK. 





The Westinghouse Automatis Exgiae 


The best evidence of 1ts peculiar merit is the 
fact that our 


Shipments average Two Engines per day. 
Over 600 Engines and 16,000 H.P. 
now in operation. 

OUR PRICES ARE MODERATE. 

Send for I|lustrated Circular and Referenee List. 


The Westinghouse Machine Comp’y 


PITTSBURCH, PA. 


94 Liberty St., NEw YORK, 
14 So. Canal St., CHICAGO, 
401 Elm St., DALLAS, TEXAS 


Branch Offices: } 


Cleveland Business Directory. 


Cleveland Business Directory. 


Business Directory. 





Assayers and Aualytical Chemists. 


J UDSON. W, E, Ana ytical Chemist, 
31 8 Cushing Block. 











Bolt and Nut Works. 


OTCHKISS & UPSON MANUFACTUR.- 
ING CO. Manuf’rs. Machine, Plow « 
Elevator Bolts, Coach Screws. 15 


Boiler Makers. . 


MITH & TLACHOUT— (Established 1857.) 
Boiler, Tanks, Stillsetc. 644 Broadway. 
HATTERTON, J. Boiler Maker. Repair— 
ing a Specialtv. 380 West River St. 4 ; 























Bridge and Boiler Builders. | 


UCKEYE BRIDGE AND BOILER 

WORKS, mfrs of Arch & Truss Bridges, | 
Boiler Tanks and Oil Stills. Bet. Wasson St. 
and Case Ave. 











Boiler Feeder 
rNBERMANN, W. 8S. & SONS, manfrs. of 
the celebrated Ebermann Boiler Feeder. 
Send for Circulars and Price List. 2 








Belting, &c. 


ODIFIELD & CU, Belting and Supplies 
yo § South Water Street 2 











Coal, Iron and Ore. 


NDREWS, HITCHCOCK & CO.. Briar 
Hill, Coaland PigIron. 101 St. Ca 








ACKSON [RON CO. Iron Ore and Pig Iron. 
e} Fayette Brown, Gen. Agent. 101 St. Clair 
street. 15 
HODES & CO. Coal, Iron Ore and Pig 
lron. 101 St. Clair street. 1 
ALLIBA, J. H., Iron Ore. 
Grand Arcade Building, 101 St Clair st. 51 


Carriage Bolts. 


Ts COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadel- 
phia Carriage «nd Tire Bolts. 4) 





























\ REENE’S, J. O., ene Repository, 408 

Superior street and 52, & 56 Rockwell 

street, vealer in Fine Carriages. Repair shop 
in connection. 41 








Dyers. 


> ICHLMYER, A.,122 Seneast. Gentlemen's 
B and Ladies’ Clothes Cleaned and Dyed. 











File and Saw Works. 


 DARKIN, W. H. & CO., Hand-cut Files and | 
I Rasps, dealers in Disston’s saws. No. 11 j 
South Water street. 51 











Steel Stamps and Stencils. 


LEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils. 197 Superior street. 54 











Steam Furnaces. 
© ‘onita Tar ST AM FUKNACE CU. 





build large engines for Stationary and 
arine purposes. Biowing Engines for Blast 
Furnaces and Steel Works. Steam Pumps for 
Copper Mines, and Steam Helve Hammers for 
Forges and Bloomeries: §Make al nds of 
heavy Castings. Foundry and Machine Sho: 
corner Detroit and Genter Streets. RS 








Trunks and Valices. 


ABER, J. mapet. Seon Traveling Ba 
and Ladies’ Fine Satchels. Sample trunks 
and Cases a Specialty. 56 Public Square 54 











Business Directory. 





Akron, 0, 

“A. KRON IRON CO., manufacture best Com- 

mon, Refined and Charcoal Iron. 
CNEIL, J. C., Steam Boilers, Heavy Sheet 
Iron Work. Repairing promptly exe- 
a ibd ar att “All Sle ae 
APLIN, RICE & CG., manuf’rs. of Stoves 
Kot Hollow Ware, deatcrs in baer 








PEINTING PRESSES. W. A. Bunting, 
manufacturers’ agent. Printers supplies, 


Oil City, Pa. 


Roe: JO8. a ag — cagiee and 
ump repairing. ase and iron cast- 
ngs, ight and poe made on short notice 








New Haven, Conn. 





AMBERT, GEORGE D. builder of Model 

4 and Speeial Machinery, Dies, Tools, 

Punches, etc. Wood and Metal Patterns. No, 
27 Artisan Street. - 








Pittepurgh, Pa. 


tyne, cards. 42% Sixth Street. [Ip stairs. j 


17 








Ravenna, O. 
rpompson, T. F., dealer in Agricultural 
Implements, farm machinery, hard- 
ware, seeds, fertilizers, &c. Cor. Main and 
Prospect streeta.” 51 











Rochester, N, Y. 


OWE, JNO.N., mfrs. of Specialtics, such 

as Machine forging, bridge bolts and 

> Swap railroad switches, spike, mall, chisela, 
c., 23 


WV 00D WORKING MACHINERY. Send 
. 43 








for Catalogue. J. 8. Graham & Co. 








EBSTER, CAMP & LANE MACHINE 
CO., Founders and Machinista, 12 Main 
street. 84 


AHOW BROS. manfrs. of and dealers in 

J Wood and Metal Pumps, Pipe, etc. 
West Market street. 42 
NA AY & FIEBEGER, Galvanized Iron Cor- | 
nicer. Yend your plans for vatimates. _62 














Alliance, O. 
NACFARLAND, J. W. Engine and Machine 
Builder, and General Machine sane “ws 


Buffalo, N. Y. 


Cutters toorder 310-314 Exchange street, | 38 
fPFNHE BUFFALO NUT AND BOLT CO.— 

[Limited.} Manufrs. of Hot Pressed Nuts, 
Bolts, Washers, Rivets, &c. 226 Ohio St. . 81 











Bridgeport, Ct. 
TLANTIC HOTEL, directly 





opposite the 


Railroad Depot. D. Foland, proprietor. 
W. Foland, H, W. Terrell, Clerks; Wm. Rich- 
wrdson, Night Clerk. 2 











Canton, O. 





¥Youndries. 


OW LER & CU., Car Wheels, Patent Chill- 
} ed Frogs, and all kinds of castings. 9 
Winter. 


Yy AKE SHORE FOUNDRY, Water and Gas 

Pipe, Light and Heavy Castings. Ala- 
bama i i esi 61 | 
FY\AYLOR & BOGGIS, successors to H. & | 
H. F. Taylor, Iron Founders, 65 to x 











Conieer wer, es 
Jj ITZSIMONS WM, & SON, Rolling Mill and 
4 Machinery castings. Rolls a pecialty. 
to. 435 Broadway. 64 





Hides, Pelts and Leather. 


ENNISON BROS.,dealers in Hides, Pelts, 
Furs and Tallow, 48 and 50 River street. | 








‘Hardwood Lumber. j 
AW ARTIN & BARRIS, dealersin all kinds of 
Hardwood Lumber. 130 Central War. 





Adjustable Dead Pulle’s. 


Taper Sleeve Pulley Works. 


N \NUFACTURERS of Taper-Sleeve Wood 
= belt Pulleys, Taper Sleeve and Compres- 
Pull ouplings, Adjustable Dead Pulleys, Wood 
Cletl' pe litor made in Halves, Friction 
“ogy n Pulleys, and Friction Clutch Couplings. 
Spend. Start a load with this clutch, at any 
peed, with ease and safety. 

ERIE. PA. 








Hardware and Iron. 
INGHAM, WM. & CO., Hardware, Lron, 
Bais and Metals, 148 and 150 Water street. 
LEVELAND ROLLING MILL CO., manu- 
O facturers of Steel and Iron Wire and a 
Tire. : 














Lumber. 


OODS, PERRY & CO., manufacturers 
and dealersin Lumber, Lath, etc., 5 

Carter st. 4 
ISHER, WILSON & CU., wholesale luin- 
ber dealers (pine & hard wood), rough and 
dressed umber, timber, lath, shingles, etc. 47 

Central Way. 82 
RAUSE.C. A., & SON, wholesale and re- 
tail dealers in lumber. Yards cor. Supe- 

rior and Wason and 281 Merwin streets. 04 

















Lime Manufacturers. 
USSELL LIME CO., manufacturers of 
White Lime; also dealers in Plaster, Ce- 
ment, etc. 85 Elm street. 34 











Machinery and Boilers. 


RITCH,K. #. | Fyttern Moke. 1 
machinery repai . wn Mower s - 
ening & wo rh Aang 42 South Water Street. 71 








| Boilers, All work warranted. Borger 
Co. 





Oil Manufacturers. 
“, MERICAN LUBRICATING OIL OO. | 
A wanf'rsot lubricating oils, 28 Euclid ere, | 





Stair Builder. 





Mantles and Office Railing. Works, y 


FEIL, CHAS, Stair Builder; Hard Wood | 
Dp ma street, Cleveland, Ohio. | 





OVELTY IRON WORKS, Mill work, 
Shafting, engines, Imperial job printing 

press, etc. 73 
eet BURNER CO.—H. 8S. Belden—B. 

©. Goodrill. 158 and 160 8S. Market-st. 
Manfrs of gasoline burners’ and fixtures, and 

contractors for lighting streets 2 
HE SUN VAPUR LIGHT & STOVE CO., 
manufacturers of Vapor Gas Lights, Gaso- 
line Stoves and Tinner’s Soldering Furnaces. 
Contractors for lighting the streets of cities and 
towns. No. 116 E, 5th Street 








Columbus, O. 





EYNOLDS BROS., manufact’rs of hand- 
cut Files and~ Rasps. Old files re-cut, 
Send for Price List. : ll 
ITY BOILER WORKS, manfrs of Station- 
ary, Portable and Locomotive Steam 
Bros. & 
Sree 08 
‘7 ELOTES WOOD & CO., manfrs of Malle- 
4 able Iron. Cor. Randolph and West 
streets. , 13 








Cuyahoga Fallis, O. 


HE CUYAHOGA FORGE AND IRON 
CO. manfrs. of every description Car. 
Truck & Driving Axles, Forging, Shafting, 7] 








Cincinnati, 0. 





HECINCINNATI STEAM HEATING CO, 
mfrs, dealers and contractors. Warming 

and Ventilation of public and private buildings 
aspecialty. Boilers, Radiation, Pipe, Fittings, 
Brass Goods, &c. Correspondence solicited. 
187 West Pearl street. vz 


Erie, Pa. 


7D ALL ENGINE CO., manufacturers of Au- 
tomatic Engines of 15 to 60 horse power. 


Lima, O. 
IMA HOUSE, centrally located; telegraph 
office in the house. J. Goldsmith, r 


Meadville, Pa. 
GCNURRY & CO. general jobbers ta Castings 
Oe Ol ee le 


Niles, O. 





EEVES Bros., Manufacturers of Boiler, 
Tank and Sheet Iron work, etc. 64 


Olean, N, Y¥. 


RE ER, HERBERT, Machine Shop 
295 fron Foundry. 98 and 100 Erie street. 


Toledo, O. 





and 
. 71 


Pe halite FOUNDRY AND MACHINE CO 
ille 





builders of Steam Engine, Circular Sa 
; and all kinds machinery. Water St, 
cor. Cherry. . 08 


USSELL IRON WORKS, mnfrs. of Arch- 





itectural Iron Work, castin pulleys, 
shafting and steam bending mach - Cor- 
nor Water and Lagrange streets 84 





GY ANDARD SAW_ WORKS, .H. Ba a 
manufacturer and dealer in Saws of 
description All kinds of Springs made from 
Sheet Steel. Reaper, Hay Knives Truss, 
Springs, &c. marie to order, 92 St, Clair St, 3 


BW hey Manufacturing Co., manufacture 
Sewing Machine», Wash-boards, Child- 
ren’s Wagons, Carté, Wheelbarrows, Sleds, 

8 





Kitchen Wooden ware, &c. 





a ed 






T BUILDING: * " 
Brewers Meer ox 
|toot of Cherry. Snags: 3 








“. \ ‘Wheeling, W. Va. 














wo ge , Youngstown; o. 

ELL, EDWIN & SONS, manuf. of Nail 
Bice Ps sic hep, ek arr 
BRICK MACHINES. 
Steam,Horse & Hand. Power 


- All sizeg—Strong, Durable, Efficient. 
Write for particulars &¢. to % 


Croronson-iftvsox, W, E, Tallcot & Co. 
Mention this paper. 92 NEW YORK. 
. Curtis 

' Pressure 

Regu I ator, 
t : BR 

Seam, waler and Air, 

GURTIS REGULATOR GO. 

153 Beverly St., Boston, 
Mass. 














GENERAL AGENCIES: 
New York, , 109 Liberty 


treet. 
Philadelphia, 925 Mar- 
; ket Street. 
Citicago, 88 Market St. 
Baltimore, 59 Boliidsy 


reet. 
Sold by all large deal- 
erseverywhere. 44 








PICKANDS, MATHER 4 CO., 


INOW ORE AND P00 ROY, 


GRAND ARCADE BUILDING, 
St. Clair Street, 
CLEVELAND, oO. 





SAFETY ; 
ELEVATORS 





| BROS. & CO., manufact’rs En- 
Bi. ines and Boilers, oil drilling tools, rig 
i ° 72 
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Tat laproved “Climan” evra In Cropper 


(PATENTED APRIL 30, 1878. 


Childs, Croff & Co., Manfrs. 


CLEVELAND, OHIO. 


Perfect none Secured in Walking on Ice or 

ippery Pavements. 

** A” represents the Creeper in position 
ready for use. The dotted line “ B’’ 
shows the Creeper thrown back entirely 
out of the way 
when not in-use, 
or walking in- 

oors. 





















This Creeper 
has advanta- 
xes over all 
others. 


Its simplicity 
of construction, 
being easily ad- 
justed, always 
ready for use, 
and when not 
instantly turned 
instant urn 
under ae * Shank” out of the way, therefore not interfering with walking in the house on 
carpets. etc. When in position for walking on ice it is a sure protection from falling. 

Can be ordered at manufacturers’ prices from 


Biddle Hardware Co., Philadelphia. Henry Brooks & Co. Boston. 
Peck & Snyder, New York. 63 





MOSER. & THOMPSON, 


Manufacturers of 


Double Cap, 
Corrugated, 
Crimped, 
Bead. 





TRON ROOFING and SIDING. 


end for Circular and | 28-32 River Street, 
Price List No. 85. CLEVELAND, OHIO. 














The Westinghouse Automatic Engine. 


Rear view, with one Fiy Wheel removed. 


omnes 


Sharon Boiler Works, 


LIMITED, 


SELAROWN, PA. 











All kinds of Boilers and Sheet fron Work, 


Lehman,Richman&Co 


IMPORTERS 
AND JOBBERS OF 


WOOLENS 


And Manufacturers of 
ieee Mens’ Youths’, Boys’ 
| and Childrens 


jiligeestas oe woouens | C L Oo T a j N CG ! 


86 & 88 WATER ST., CLEVELAND.0O, 


Hah Hi bs t ba Hoa 











| Invite the attention of close and short 
time buyers to the LARGEST STOCK 
===! between New York and Chicago, at prices 
guaranteed AS LOW as made by ANY 
responsible house in ths United States. 


t 
| 
He 
















Cleveland Iron Ore Paint Co. 
Manufacturers of 


PURE IRON ORE PAINTS. 


Red (Rossie) and Parple. We gyezan- 
tee all our Paints, and respectfully so- 


BEST 
ee IRON 
licit the patronage of consumers and 
dealers. Our Paints are used largely 





‘eS UI MOT SoUTsuy OO9 IAeAO 


Average Sales 1,200 H. P. per Month. 












HE Westinghouse Automatic Engine has no equal in SENSITIVE AND CLOSE REGU- 
LATION, Low COST OF MAINTENANCE AND GENERAL CONVENIENCH, and 
in all other essential features of a FIRST-CLASS ESGINE it is guaranteed to have no supe- 
rior. Occupies the LEAST SPACE and raves half ,the cost of foundations. All sizes BUILT 
STRICTLY TO GAUGE, and PARTS INTERCHANGEABLE, Every engine TESTED to 
FULL POWER wears ete ae shop. jf 
ur engines are largely used in Cotton, Silk, Woolen and Hosiery Mills; Paper Mills; Roll- 
ing Millis; Ol? Mills; Saw and Planing Mills; Grist and Roller Mills; Taster Mills; Stamp 
Mills; for Electric Nghting ; Drainage and Irrigation; and as a Relay to Deficicnt Water 
Power; also for fast Steam Yachts and Tugs. 
Especially ajlapted to coupling direct to Line-shafts, Roll-tra'‘ns, Beaters, and all 
nds of Special Machinery. 
Send for Tilustrated Circu'ar and Reference List, and state the horse power required. 
OUR PRICES§JARE MODERATE, 











e. 

THE WESTINCHOUSE MACHINE COMPANY,[PITTSBU RCH, PA, 
To) PATTERN, sound and solid, superior in strength 
toughness and durability to iron forgings in an posi - 
tion, or for any service whatever. Gearing of all kinds, 
Shoes, Dies, Hammerheads, Crossheads, kers and 


Ad@rese, if more conyenient, our followin 4 Liberty Street, New York. 
Branch Ufices: 
Piston Heads for Locomotives, etc. 15,000 Crank Shafts 





84 401 Elm Street, Dallas, Texas. 
ite su rity over other Steel Castings. ANK 
SH. < ripe mag GE AaInG SPECIAL- 
TIES. nge v escription, Circulars and 
Price Lists free. Address, d 91 

CHESTER STEEL CASTINGS CO., 







by the R. R’ds and Car Builders of our N 
country. Send for price list No. 5. PA I , ¥ 
Office 154 Merwin St.. Cleveland, Ohjo. 








The new patent Steam Water Ele- 
vator nas no mechanical arrange- 
ments to absorb power. No eccentric; 
no connecting rods; no pistons; no 
valves; no pulleys; no glands; nu 
fly wh els; no stuffing boxes; no 
cranks; no cams; no belts: nooil. For 
mining.frailroad or steamboat use; for 
paper mill, chemical or gas works; 
for tannery, brewery or sugar refinery 
ey _. for draining quarries,cellars or plant- 
tations. CHEAPER than any other Steam Pup known. Give it 

atrial, Address, Steam Water:Elevator Co., 

450 Linn Street, CINCINNATI, 0. 


STEAM WATER ELEVATOR PUMP. 


CULES POWDER). 


f 








CAPS AND 


Wy" 





FUSE, 


ayer - West Coxe 8 








THE STRONGEST 2 SAFEST EXPLOSI 
KNOWN TO THE ARTS. 
HERCULES PowpDER ComPaANY, 


40 PROSPECT ST., CLEVELAND, ©: 


HERCULES 





THE GREAT STUMP AND ROCK 





FROM 1-4 TO 15,000 LBS. WEIGHT. TRUE 
Works,Chester,Pa. 407 Library St., Philadelphia. 


14 South Canal Street, Chicago. 
i and 10,000 Gear Wheels of this Stee! now running prove 
! 








_ ANNIHILATOR. 


J.W.WILLARD, = =: = MANAGER. 
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Smith & Curtiss, 


JOBBERS OF 


TEAS, 


COFFEES AND SPICES 


ALSO PROPRIETORS OF THE 
CLEVELAND 


Coffee and Spice Mills 
107 & 109 B..nk Street, 
Cleweiand, ‘ o- 





F. I. FREEMAN, Prop. JAS. GILLETT, Mang, 
THE 


AEtna Machine Works, 


Manufacturers of 


High and Low Speed 
Stationary Engines 


BOTH 
UPRIGHT AND HORIZONTAL 


Geared and Direct Attachment 


CIRCULAR SAW MILLS. 


STEAM PUMPS, 


IRON AND BRASS CASTINGS. 


Patent Sets and Head Blocks for Saw Mills, 
and Machinery of all descriptions. I now have 
the agency for the celebrated 


Watertown Portable Engines & Boilers, 


andcan supply customers with anything in 
this line at very low prices. 


Callat Works and see them in Stock. 


Also manufacturers of 


The Aetna Engines. 


These are an sneer pd new style of Upright 
Engines, designed by F. I. Freeman, an 


PATENT APPLIED FOR. 

They are so constructed that they can be sold 
for one-half the price for the ordinary style 
of the same sizes or power, consequent- 
ly they are by far the, 
Cheapest Engines in the Market 


And are warranted satisfactory in every re- 

spect. They are designed especially for Saw 

Mills, Grist Mills and Hoisting Machines, and 

are high orlow speed engines, running from 

one toseven hundred revolutions per minute; 

are strong and heavily built, of the best mat- 
erial and workmanship. 

R@e Parties interested will find one in oper- 
ation at the works. Call and examine for your- 
selves. Sizes range from eight to one hundred 

horse power. 
Also dealers in Gas and A Fittings, Globe 
Valves, an 


Second-hand Machinery ofall kinds 


Prompt Attention given to Repair Work. 
k@e Parties wishing to buy or sell second- 
hand Machinery will do well to call, 

Corner Vernon and Hudson Streets, 
(Opposite N. Y. P. & O Freight Depot. 
WARREN OHIO. 


The TRWIN & REBEL 
PATENT 


Expanding Water Conductm 
MANUFACTURED BY THE 1 : 
8.8. S. Conductor Co.) 


LIMITED, 
47 Federal St., Allegheny, Pa 


Tur STanpiInG Serax al 
lows of an easy and secure 
fastening, keeping the pipe 
far enough from the wall to} 
make any overflow from the} 
cave pipe or head, run down} 
the spout, and not the wall;} 
and will open, in case of} 
freezing, so as to prevent} 
bursting, and still remain 
double-locked and water-{ 
tight, 

























PRINCIPAL AGENTS. 


E. B. Badger & Son, Boston, Mass.; Noyes & 
Wines, New York;J. 8. Thorn, Philadelphia; 
John G, Hetzell, Baltimore, Md.; R. P.Gormul- 
ly, Chicago; F. Schmidt & Sons, Milwaukee; 
Shackelton Bros,, Cleveland; Patterson & 
Hayes, rie, Pa.; G. H, Peters & Son, Buf- 
falo,N. N.; James Ackroyd, Albany, N. Y.; 
Witt & Brown, Cincinnati,; Hull & Couzens 
Mnfg Co., St. Louis, Mo., and many others. 


TRIPLE 


GEARED JIB 
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TOLEDO, OHIO. 


CRANES, 
_» From 10 to 20 
Tons Lift for 


Manufacturers, 
Machinists, 


Founders. 
ALSO, 


| DerrickCranes 
: y Railroads 


| Shippers. 


Not excelled for eflicieney, 
| and at half the price of 
other makes. 


Send for Estimates. 


"VW orlzss, 























Steel Tire and Forgings, lron and Steel 





Cleveland Rolling Mill Go. 


CLEVELAND, OHIO, manufactarers of 


essemer & Siemens-Martin Steel Blooms and Billets. 
essemer Steel Rails, Iron Rails and Fastenings. 


Steel for Tools and Agricultural Work, Wire, Iron and Steel 


Angles, Bar and Spring Steel, Soft Welding 


oiler Plate. 2 
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g No. 1 Pump we bought of 
lendid satisfaction, 
gall the water we want. 
Our engineer endorses the abov 
We anticipate no trouble from it 
Respectfully, 


, Conn., gives sp 


free from thum 
best steam 


p or jar, supplyin 


The Double Actin 
pnmp made 
machine iu the works. 


Capt. C. Hinsdale: 
Hartford 


THE HECONOMIC 


ent Boiler Feed Pump 





Davis’s Patent, May, 1876. 


INTERCHANGEABLE IN ALL ITS WORKING PARTS. GEARED 5 TOI. 
I. B. DAVIS & SON, MAKERS, HARTFORD, CONN. 


u NVIQAA 0 990110 1048 MQ GINOG J ‘ON—20YO 
Jey ‘pusyWiTy myqwy 


REMOVAL. 
GEO. WORTHINGTON & CO., 


Hardware Merehants, 
Beg to announce their removal to 


59 & 61 St. Clair Street, 


next doorfon St. Clair to our Old Store. With 
increased facilities, in a much larger store, we 
invite the patronage of our friends and the 
public. 


Ceo. Worthington & Co., 
21 Nos. 59 and 61 St. Clair Street. 
C. E. 


Dewick & Co. 


Manufacturers of 








| | 


Steel Toe Calks 


360 Dorchester Ave., 
1 SOUTH BOSTON, MASS. 


The. Babcock & Wilcox Co. 


Water Tube Steam Bollers. 
; 107 Hope St, 

: Glasgow. 
80 Cortiand 
8t., New York. 
Branch Offices: 
Boston, 50 Oli- 









i — 13 Chicago, 64 So, 
Canal Street, 

Cincinnati, 64 W. Third Street. 

St. Louis, 707 Market Street, 

New Orleans, 54 Carondelet Street. 

San Francisco, 50 8. Mission Street, 

Havana, 50 San Ignacio. 

Send to nearest office for Circular, 42 





Iron Planers 


A SPECIALTY.. 






This Planer returns the table 8 for 1. 


Rochester Machine Tool W’ks 


LIMITED. 
34 Rochester, N. Y. 


7x26x26 on hand, 











Beaver Falls Steel Works. 


BEAVER FALLS, PA. 
Manufacturers of all kinds of STEEL. 
Special ** Beaver” Tool, Die, and Axe 
Steel, Iron Center, Soft Steel Center, 
and Cast Plow Steels. Open Hearth 
Bessemer Agricultural Steel Shapes. 


Finished Kolling Coulters and Patent 
Cutlery Steel. 82 








eS 
5! If teh 
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a 


Vertical Sectional View of our Eurekag 
Steam Generator—over 1000 in vse. 








iWARMING AND 
VENTILATION. 


A PERFECT SUCCESS 
By Our Apparatus. 


Residence, School Buildings, 
Manufactories, Churches, 


Opera Houses, etc., warmed. 


24 Sizes Low-Pressure Generators, 


Direct, Indirect, Window Radiation, 
LIGHT’S PATENT. 


Plans and Estimates for Architects and 
The Trade supplied at whole- 
Sales doubled from year to year. 


Builders. 
sale. 
Good satis/action everywhere. 


The Cincinnati Steam Heating Co. 
187 West Pearl Street, 
CINCINNATI, O. 
Send for Circulars. 


H. E. LIGHT, President. 
GEO, E. LIGHT, Treasurer... 





E. Fawcett & Son 


ALLIANCE, O., 
Manufacturers of 


HIGH SPEED 


Engines 
For Electric Lights, 


AND 
DIRECT ACTING 
HIGH 
SPEED 


Portable 


Savy 
Mills, 


Send for 
prices. 
o4tt 
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United States Car Co.’s 


SCREW LEVER 


(M. VAN WORMER’S PATENTS.) 


C. L. VAN WORMER, 
General Manager. 









































This Car has a capacity of 18 to 20 tons, 
AND CAN BE HANDLED BY ONE MAN, 


DISCHARGING ITS LOAD INSTANTLY. 


The device can be applied to flat cars. The car is 
under perfect control at all times, and can be held at any 
elevation or dumped suddenly if desired. For construction 
trains, cars with this device would be invaluable 


The Mechanism is Strong, Simple and Durable 


highest and only medal awarded for cars of this class at the 
ecent Exposition of Railway Appliances, held at Chicago, 
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WRBERSIVE VIEW. 








Wm.B. Franklin V. Pres 
J.B. Pierce, Sec’y. . P 





GEO. P. BURWELL, Gen. Agent. eS 


246 Superior Street, 


Stillwell’s Patent 


Feed-Water Purifier, 


(Patented March 13, 1833.) 
ADVANTAGES CLAIMED FOR 


STILLWELL'S FEED WATER PURIFIER 


OVER ALL OTHERS: 

urify the feed-water and deliver it 
to the boiler freed from scale-producing elements 
and sediment. 
It supplies the boiler —— feed-water ho 
about the same temperature as the water in the 4 : . be F 
boiler, which at 90 it pressure, is about 320°, thus PaYNeE & Sons, Box 1436, Elmira, N. Y. 
preventing tne danger arising from unequal con- - 
traction caused by injecting feed-waterof a luwer 
temperature than the water in the boiler, 
It can be used equally well with all kinds of 
boilers, high or low pressure, and whether a steam 
engine is used or not. 
It can be used to advantage following feed- 
water heaters of any kind. 

Manufactured exclusively by 


e—] Stillwell @ Bierce 
S| Manufacturing Co., 


1. 


2. 


8 


4. 





Payne’s Automatic Engines 








Established 1840. 


Reliable, dur able and ecoromic al, will furnis 
a horse power with 3 less fuel and water than 
any other engine built, not fitted with an auto- 
matic cut-off Send*for illustrated Catalogue 
No. 20 for information and prices. B. W. 








SPIRAL SPRING HINGE, 


| has the lightest and 
i] 


Most Elastic Movement 
combined with 


Manufactured by 


DAYTON, OHIO. LORENZ BOMMER, 











; ; ; S Liss 
CLEVELAND, O. , eS, 
A. C. GETCHELL 
9 Chief Inspectoi. C. L. JEFFORDS, 
QUA ESS 


KEYSTONE SCREW CO. | [mmm 


th ant Venange Sireecta, 
CHLLADELIPHIA. 
J. BILLERBECK, 





Manuflucturer of 2 ) 
Iron and Brass Gimlet-Pointed Wood 
Screws. 
Ask for discounts. 





Jamestown, N. Y. 





XES AND 
EDCE TOOL 


c. L. JEFFORDS, 


94 SEND§FOR PRICES TO THE TRADE. 


= S4 Pearl Street, cor. Front, 
BROOKLYN, N Y. 8 


BRICK 2 TILE MACHINES 








Manufacturer of 


Jamestown, N. Y¥. 
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IRON DROP. FORGING 


ONVILIIMS 


GES. 
NEW HAVEN CONN 
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{fron Clad Paint C 


actory 75 & 77Central Way. Sec. & Tiszs., No. 3Case Build? ang get the genuine | Mention this paner 


Cleveland, Ohio. 







Trade Mark Patcrted—Paint Patented 


Order direct from the For Catalogne and(prices, address 


Der iron Clad Paint Co., oe a 
, 81 





article. and save liability = 


of suit for using an article 





made in violation of the 

patents issued to Wm. 

Green and now owned 

by this Company. 

IRON CLAD PAINT is 
the most durable, 
most fire-proof, and 
CHEAPEST — | 

z MADE. 


 Wornished beth Dey |6 | 
i thea in Oil. ” FINE PHOTO -E NGRAVI NG 


Used by nearly rq SEND Copy FOR) CROSSCUP & WEST. 







Address, TAYLOR MFG. CO., Chambersburg, Pa 
(Please Mention this Paper.) 








e ESTIMATE ; 
the Railroads. 63 iT WILL PAY YOU) 702 CHESTNUT © PHILA ? 
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IRON TRADE REVIEW. Mer ts 











EN mei 





W. BINGHAM & CO.. 
146, 1458 22 150 Water Sireet, 
CLEVELAND, 0O. 


Hardware,lron, Nails:Metals 


OF EVERY sencinueaitan: 


RAILWAY, MACHINISTS AND MINERS SUPPLIES. 


wM."JESSOP & SONS AND PETER STUBS’ CELEBRATED CAST STEEL 


Malleable and Cast Gas and Water Fittings. 


NATHAN & DREYFUS’ SELF-ACTING .OILERS AND LUBRICATORS, INJEC. 
TORS AND! EJECTORS. 


Pennsylvania Tube Works Pipe and Boiler Flues. 
Peet’s Open Way Valves. 
BOSTON .BELTING C©O.’8 RUBBER BELTING, PAUKING AND HOS. 
ALEXANDER BROS.’ LEATHER BELTS. 
Stubs, Crobet & Rothery Files, &c., &c. 81 





SMITH, MYERS & SCHNIER, 


CINCINNATI, OHIO, 


PATENT 


TERRAPIN 


Engines, 
SAW MILLS, 
BOILERS, 


= Shaft, Pulleys, &e, 


Send for Catalogue and 
prices. 8 


ZELOTES WOOD & CoO.., 


PROPRIETORS 


COoOLUiAtSewsS 


Malleable Iron Works. 


TINNING AND JAPANNING A SPECIALTY. 















































MANUFACTURERS OF 


Parlor and Cook Stoves: Lift and Force Pumpe 
OF THE LATEST IMPROVED PATTERNS. 
General JOBBING and MACHINE SHOP for the repairing of all kinds 
of Steam Engines, and Machinery of every description. 
For Catalogues and Price Lists address the makers, 


61 HESS, SNYDER & CO., Proprietors, Massillon, Ohio. 













All sizes, Independent, 4-J 
A.F.QGUSGHMAN 3s combinniontaneno” 


MANUFACTURER OF Ss 7ed and Lever. Brass Finish- 


| ers’ 2-Jaw, from 4 in, to9in. 
HARTFORD .CONN.U.S.A. 


Chucks for Cutting-off Lathes 
| Screw Machines, Amateur 
i Lathes, Centering and Drill 
Chucks 












SEND FOR CATALOGUE. 


The Star 
‘Tool Co. 


| Machinist 
Tools. 


Faetory : 
PROVIDENCE, R. I. 
Offices: 220 Franklin St., 
Hite gg Mass.; 228 Lake 

Street, Chicago, Ills, 









TRAVERSE- 
DRILLING 
MACHINE. 









THE 


Noleman Rotary Engine 
AND 
Pump Co., 
TOLEDO, 0. 
Manufacture 
Hoisting Machinery, 
Stationary E 
High Speed Engines. 


For Specialties Send 
for Circulars. 03... 





bon ect “TouEDO, 0 0. December i I8th, 1882. 

E AND PUMP 

bai Fundijer tree Son hana En ine used for ptim pings when sinkin cassons for the piers of 

the Wheeling and Lake Erie Bridge. — good ae *, en et reer oegine for general 
acy in reco lders 

ee ate ee ee 1G KANEY, Chet Enginces W. & L, i. Bevige Co. 

H. H. BALCH 86 John Street, New York, agent. 


MONTGOMERY & CO., 


iMPORTERS OF 


STUBS’ FILES, TOOLS AND STEEL 


GROBET SWISs FILES, 


Chesterman’s Measures, 


Hubert’s French tementd Beper Horse panes, 
Magnets, Ete. 
Wm. Smith & Son’s Celebrated Music Wire. 
French Sheet Steel. in. Wide, trom 4 to 65 Thousandths. 


Machinists’, Silversmiths’, Jewelers’, Die Sinkers and 
Sewing Machine Manafacturers’ Supplies. 


as. Romane 105 Fulton Street, New \urk. 
HERBERT BAKER; 


Mancraeies OF . 


WOOD-WORKINGC 


IMAC Badu ae | 
SINGLE & DOUBLE ROTARY BED PLANERS, 


Buzz Planers, Saw. Benches, 
AND SPECIAL MACHINERY OF ALL KINDS. 


—~GENERAL DEALER IN-—— 


WOOD AND IRON-WORKING MACHINERY 
TOLEDO, - OHIO. 71 


sh tasccr be WW LLSON sa CO 
Cleveland, O., 


Wholesale Dealers in 



















eeees's 


' Worked and Rough Lum- 
ber of all zine a always on 
Also, Shingles, 


Lath, mber, Doo 
ae Blinds and Mold- 


i You Want the | Best STEAM PUMP 


tne Mining, Railroad or Ste veep: iy wtp oc or Gas Works 
“yaa & rewery or Sugar yee | A Cellars or “ao 
‘ta rrigating or Mydrauie Mining, Sinking Fou. datio ions. 
Dam, sewer, Well Sinking and other Contracters’ or NR a 
3 Water for any Kind ef Manufacturing or Fire eninte wns for an illus- 
trated descriptive book on the NEW PULSOMETER, containing greatly reduced 
=“ prices, hundreds of testimonials etc. Mailed free. Prices 100 per cent, lower than other. 
Every pump tested before shipment and guaranteed as represented, 


ECONOMY AND EFFICIENCY UNEQUALED, 











Pulsometer Steam Pump Co., 83 John St., New York City, U. 8. A. 
&@~ See Prices next issue of this Paper.-@e 
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SUPERIOR FILES ESPECIALLY ADAPTED TO MACHINISTS USE, | 





The Parkin File Company. 


With over Thirty Years’ Experience, we are able to furnish the Best File made in this country. Correspondence soliet ed. 
Tan FALLIN SLE Go., 





Cleveland, O. 





the fst Daler Txdar hom 


PERFECTLY IMPLE. 
ALWAYS RELIABLE. 


Will take Water under Pressure. 
Will Lift Water 25 Feet. 
No Overflow. 
Wo Waste of Water. 
Works well with High Sieam. 
Works well with j.ow Steam. 


Less liable to get out of order than a Pump. 
Will feed water through a heater. 
For economy no +uperior. 
SEND FOR DESCRIPTIVE CIRCULAR, 


FOR SALE BY 


THE BROWN MANUFACTURING CO. 


Office and Worke—Nos. 16, 18, 20 & 2%] Frankfort street, 
CLEVELAND, OHIO. 


BS a 


Wood Working machinery, 


OF THE LATEST AND MOST IMPROVED DESIGNS 
— FOR — 








Planing Mills, 
Furniture Factories, 


Chair Factories, 
Car and Agricultura] Works, 
ge _ Carriage and Bugey Shops, 
“I and General Wood | Workers, 





MANUFACTURED BY 


CORDESMAN & EGAN Co.. 


251 to 271 West Front Street, 
1 CINCINNATI, O., U. S.A. 





wan otro SILENT Sas ENGINE. 


Working without Boiler.Steam, 


Coal, Ashes.or Attendance. 


Started instantly by a Match, it 
ives full power immediately. 
When stopped all expense 
ceases. 

No explosions; no fires nor oar 

pag pO gauges; no pu 
meer or other attendant 
mee le running. ; 


Unsurpassed in every respect : 
. for hoisting in warehouses, 
\ printing, as Fehr runnin 

\ small s ope, &c., 2, 4and7H. 

| P.and upwards. Built by 

(|) Schleicher, Schumm & Co., 
PHILADELPHIA 


ALBERT FISHER, 
Agent for Cleveland. 
77 & 79 Merwir St, Cleveland.o. 


Peter Gerlach & Co., 


MANUFACTURERS OF 


CIFCLLAR, LONG AND CYLINDER 


Saws 


all Sizeg and Varieties. 
) Tools of all Descriptions. 


Also Builders of Patented 


Stave Sawing. Heading & 
Barrel Machinery. 
Factories on Columbus and Wivtrr Streets. 


Office and Warcrooms, 
6 51 Center Street, 











REQUIRES NO ADJUSTMENT, 





73 
THIS 18 A GENERAL VIEW OF THE ows * 
Forbes’ Pat. nae. 4 
LS toma 2 


With it pipe as large as 6 inches can be threaded — 
or cut to length by one man. 


No vise is required to hold the pipe: The bits : 
open when the thread fs cut. : 


The bits are sharpened by simply grinding. 
Write us for prices list. 


Forbes. & Curtis, — 
BRIDGEPORT, CONN, 
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CHUCKS, SLIDE RESTS, 








Cloaland, 0, 





Glazed 
Windows 


For Doors, Sash, Blinds and Windows, 


73 Michigan A et and 132 Champlain Street, 
Cleveland, Ohio. 3 


ICLEVELAND WINDOW GLASS GO. 
American, French&PlateGlass_ 


Z 49X¥ MALLEABLE = works» 
MUNSON, HAYDEN & CO.. 


gv? COLUMBUS, 0. 


Manufacturers of Refined Malleable Iron Castings of all kin'is, Wire Dies, etc, 
Estimates furnished. Correspondence solicit«d. 





Quality guaranteed first class. 










The American Too! and Machine Company., 
84 Kingston street, Boston Mass., 


-—Manufacturers of the—* 


Celebrated Cabinet Turret, Screw Chasing, and Hand Lathes, 





And Valve Milling Machines for Brass Finishers. 
Also the ID. M. Weston Hydro Extracters 


For Woolen and Cotton Mills, Hotels, Laundries, etc. 
BENJAMIN F. RADFORD, Supt. 


30 


Power Transmitting Machinery. 


SHAFTING, 
HANGERS, 


Pulleys, 


COUPLINGS, 
CRANES, 
And Machine Molded 


GEARS 


& Speciality - 


















GREATEST ROCK BREAKER 


ON EARTH. a 


GAPAGITY TON A MINUTE, 


DON’T FORGET IT! 
Guaranteed to do Double the 


os \ Refunded. 
; gay> SEND FOR CIRCULARS. 
ALS»), 
= KNGINES, BOILERS, STAMP MILLS 
AND MINING MACHINERY. 


. GATES TRO WORKS, 
2 Canal Street, Chicago, Ill. 





